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SOME NEW FBENCH TOBFEDO BOATS, 

In the construction of the new French torpedo boats 
the principal faults of the earlier types seem to have 
been corrected in large degree. They have stability as 
well as speed, and are said to be of much simpler design, 
having more room below for the crew, more air, and 
less vibration, though, of course, there must always be 
a deal of this where powerful enginesareworked within 
a light shell. L' Agile and I'Audacieux, fitted at La 
Seyne, near Toulon, under Admiral Krantz, have been 
maneuvering in the Channel, in rough water, too, and 
gave a fine account of themselves, making twenty 
knots an hour on an average of four hours' work under 
unfavorable as well as favorable conditions ; running 
with and against the current, the wind being fairly 
abeam for the most part, and consequently a disadvan- 
tage. Each is 42 meters in extreme length, and good 
sized boats, intended, as may be guessed, for service on 
the open sea, outside roads and harbors ; fitted each 
with three torpedoes, to be fired from submarine cham- 
bers at close range. Each has a battery of machine 
guns, with protective shields, thus enabling the crew 
to return the fire from the deck and tops of an enemy's 
ship against which they may be advancing. 

The Coureur, recently tried at Cherbourg, was con- 
structed in England after French designs and for the 
French navy. Under conditions not particularly fav- 
orable she made 26 knots an hour, and, remembering 
that her engines are not yet worn smooth by attrition, 
this must be regarded as an astonishing rate. The 
Coureur has two lance torpedoes to be fired in the sub- 
current when the ship is brought up close aboard an 
enemy. The torpedo cruiser Wattignies, named after 
the great Carnot and now fairly complete, will 
soon be tried ; great things being expected of 
her. "With engines of 4,000 H. P., she is looked 
to to surpass all previous records of sea-going 
torpedo bog,ts. She is built on the same lines as 
the Condor, being of 1,273 tons displacement, and is 
expected to keep out into the open sea ; guarding the 
approaches to a port or intercepting an enemy even 
before he makes the land. She has light sides but 
heavily protected bows and deck to enable her to resist 
a stray shot as she comes up to deliver her torpedo — a 
formidable cigar-shaped torpedo ; it is as sharp as an 
arrow, capable of carrying a large explosive force, and 
having a second and even a third one in reserve should 
the first not give the enemy his coup de grace. As 
may have been supposed, the Wattignies is a double- 
ender, having only to reverse her engines after deliver- 
ing her blow. At the port of Lorient, two torpedo dis- 
patch boats are being built, after much modified plans 
of the Bombe, which is of 321 tons, and, as will be re- 
membered, capable of excellent work as a torpedo 
catcher, as was shown in last year's trials at Boulogne- 
sur-Mer. 
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side, almost touching him. Her anchor chain, as her 
bow entered his stateroom, swung near him. With 
extraordinary presence of mind he grasped its links, 
and as the Thingvalla backed away she carried 'him 
with her through the Geiser's side. He climbed up the 
chain to her deck, and from that point saw the last 
struggles of his own ship. 

A court of inquiry will be held, and efforts will be 
made to determine the reasons of the occurrence, and 
to fix the blame where it belongs. But little good will 
be done by this. The lesson of the disaster is one that 
has often been given, and as often has been practically 
unheeded. With such proved liability to collision, the 
ocean liners should be provided with more efficient ap- 
paratus, as well for the prevention of accidents as for 
the saving of life when the inevitable collision or sink- 
ing occurs. 

Common boats proved, as they repeatedly have be- 
fore, of little use. The one life raft of which mention 
was made was destroyed. The life preservers, of which 
it is said there were three for every soul on board, 
proved useless, as the panic-stricken passengers rushed 
on deck without them. The reversal of the engines of the 
ships was also useless, as their headway was practical- 
ly unchecked. The few signals that were sounded be 
fore the accident were fruitless. Had the ships been 
supplied with marine brakes their progress would have 
been so quickly arrested that the disaster might have 
been averted. 

As regards ocean traffic, the need of the day is evi- 
dent. The management of the transatlantic lines have 
every motive to adopt improvements in life-saving 
devices, in improved signaling, and in aids to naviga- 
tion. The question of expense should be secondary. 
The interruption to business and the injury to reputa- 
tion that follow these disasters represent a loss that 
insurance does not cover. It seems as if due efforts in 
the direction of insuring safety at sea had not been 
made in the present instance, when the appliances of 
the sinking ship did nothing worthy of mention to save 
the life of her crew and passengers. The efforts of in- 
ventors to cover this ground should receive more than 
the usual encouragement. It is a question of saving 
life as well as property, and philanthropy and business 
in this are hand iu hand. A ship should be able to de- 
fine her course and rate of progress ; she should be able 
to stop before a mile of water has been covered. Un- 
sinkable and indestructible rafts should be on her 
deck, and life preservers should be easily adjustable 
and accessible. 
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COLLISION BETWEEN OCEAN STEAMERS. 

Since the collision between the Celtic and Britannic, 
which was described at the time in these columns, no 
marine disaster has occurred of equal importance to 
that which we are now called upon to chronicle. Early 
in the morning of August 14, ofif Sable Island near 
Newfoundland, two steamers of the Thingvalla line 
plying between New York, Stettin, Christiania, and 
Copenhagen, collided. One had left New "York three 
days before, the other was bound to the same port. 
The story of the occurrence recalls the Celtic-Britannic 
collision. Both ships were of the same. line. Neither 
steamer saw the other until they were close together. 
Had they continued on a straight course, or had they 
both steered to starboard, they might have escaped. 
But they seemed to have put their helms in opposite 
directions, and the effect was that the Thingvalla head- 
ed for the Geiser. The engines were backed on both 
ships, but they could not check the headway which 
brought them together. The Thingvalla struck the 
Geiser almost amidships, cutting deeplj' into her side, 
and crushing in her own bow. As she backed away, the 
Geiser's crew made frantic efforts to lower the boats 
and set free a life raft. The boat capsized or drifted 
away, and the mast falling on the life raft destroyed 
it and crushed some of the men about it. In about 
five minutes the Geiser sank. A few of her passengers 
and crew were rescued, but about one hundred souls 
were lost. 

The Thingvalla, whose boats had saved the few sur- 
vivors, remained afloat. Her forward bulkhead kept 
out the water. She was far from secure, and her cap- 
tain signaled for help. Some hours after the disaster 
the steamer Wieland answered the signals and took off 
about five hundred people, bringing them along with 
the news of the disaster to this port. The Thingvalla 
in charge of a small erew was headed to the west, and 
will probably make Halifax or St. Johns, N. F., as a 
harbor. 

The scene on board of the Geiser is described as 
dreadful. A great hole was made in her deck, and the 
frightened passengers came rushing forward with such 
impetuosity that some of them plunged through it into 
the water. The escape of the second officer was a re- 
markable one. He was in his berth at the time, and 
the bow of tbe Thingvalla crashed through tbe ship's 



ST7BE DEATH TO BUFFALO HOTHS. 
A lady correspondent sends us the following : Take 
strips of red or blue flannel (as these colors are par- 
ticularly attractive to them), dip in liquid arsenic and 
lay around the edges of carpets, or wherever the pests 
are troublesome. They will soon eat a desired amount 
and collapse, to the entire satisfaction of the house- 
wife, without the least injury to her carpets. ^ 



The Xemperature of Our Food and Drinks. 

Of all nations, the American is the most in the habit 
of taking his food and drink at a temperature as remote 
as possible from that of the body. Ice-water drinking 
is a national habit, and ice cream is a national dish, 
predilection for which runs through all classes of so- 
ciety, and becomes a binding force in social and, we 
might add, scientific and religious gatherings. Ameri- 
cans should, therefore, take an interest in the experi- 
mental researches on the temperature of our food and 
drink made by certain foreign savants whose names 
are, as is usual, hyperplasic with consonants just in 
proportion to the rigidity of their science and the 
seriousness of their inquiries. 

The temperature of our food and drinks was treated 
of by Von Spath and Kostjurin a year a.go (Munche- 
ner Medic. Wochenschr., 1886, p. 533), and more recently 
by Uffelmann, of Rostock {Ibid., 1887, p. 999). 

Professor Uffelmann reviews the work of his prede- 
cessors, and draws his conclusions partly from this 'and 
partly from his own experiments. They bear fi rst upon 
the temperature of ingesta in health, and the rules 
laid down are : 

1. That, in general, a temperature of food and drink 
which approaches that of the blood is most healthful. 
For nurslings such temperature is essential. 

2. For quenching the thirst, the best temperature is 
from 50° F. to 68° F. The favorite American tempera- 
ture is, as is well known, 82° F., and an issue is raised 
at once between Professor Ufifelmann and the Ameri- 
can nation. 

8. The ingestion of very hot or very cold food or 
drink in health has a damaging effect, which is in- 
creased just in proportion to the rapidity with which 
the hot or cold substance is taken. Hence the gulping 
down of ice water or hot coffee, etc., means eventually, 
according to the hght we are quoting, a mere ventral 
damnation. If a person takes a drink for the purpose 
of warming himself, as in cold weather, he can accom- 
plish this by having the drink at a temperature of 116° 
to 120° F. 

4. The use of very hot and cold substances, follow- 
ing or alternating, is injarioTis to the teeth. Bat the 
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taking of cold water lessens the injurious action of ex- 
tremely hot substances upon the stomach. 

5. Ingestion of cold food and drinks lessens the 
bodily temperature, whether it be normal or febrile. 

6. Cold fluids lessen the hyperirritability of the sto- 
mach. 

Cold ingesta raise the tone of the stomach, increase 
peristalsis, and promote movement of the bowels. 
Cold food and drinks increase the tendency to cough, 
according to Uffelmann, by causing reflexly a conges- 
tion of the bronchial vessels. Hence, persons with 
bronchial disease ought not to indulge in cold drinks. 
It is, however, a common custom to give persons who 
suffer from plumonary hemorrhage ice to swallow ; and, 
according to the view stated, this would be an injurious 
pract ice. 

Hot food and drinks stimulate the stomach more 
than cold. But after repeated use they lessen the 
tonus of the digestive tract, and cause congestion and 
dyspepsia. This condition has been observed after the 
so-called hot water cure. Hot drinks tend to lessen 
bronchial irritation, and this is one cause, possibly, of 
the success in some cases of the hot water treatmentof 
consumption. — Medical Record. 

. m > » t ^ ■ 

mineral Resources of the United States, 1887. 
From advance sheets of the volume of Mineral Re- 
sources of the United States for 1887, by Prof. David T. 
Day, we take the following statistics : 

Metallic Products of the United States in 1887. 



Pi^lron, spotvalue longtons. 

Silver, coiijing value troy ounces. 

Gold, coining value " 

Copper, value at New York City. ..pounds. 

Lead, val ue at New York (;ity. . . short tons . 

Zinc, value at New York City. 

Quicb(*ilver, value at San 

Francisco flasks. 

Nickel, vtilue at Philadelphia pounds. 

Aluminum contained in alloys. . . 

Antimony, value at San Fran- 
cisco short tons. 

Platinum, value (crude) at 

New York City troy ounces. 



Total. 



Quantity. 



Value. 



6,417,148 

41,269,240 

1,.596,.500 

184,670,.524 

160,700 

50,340 


$121,925,800 
53,441,300 
33,100,000 
21,052,440 
14,4B3,000 
4,782,300 


3.3,835 
205,556 


1,429,000 

133.200 

74,9(15 


75 


15,500 


448 


1,838 



$250,419,283 



Non-Metallic Mineral Products of the United States 
in 1887 {spot values). 



Bituminous coal long tons. 

Pennsylvania anthracite " 

Building stone 

Lime barrels. 

Petroleum " 

Natural gas 

Cement barrels. 

Salt " 

Limestone for iron flux long tons. 

South Carolina phosphate rock.. *' 

Zinc white short tons. 

Mineral waters gallons sold. 

Borax pounds 

Gy psum short tons . 

Manganese ore long tons. 

Mineral paints " 

New Jersey marls short tons. 

Pyrites long tons. 

Flint 

Mica pounds. 

Corundum short tons. 

Sulphur " 

Precious stones 

Crude barytes long tons. 

Gold quartz, souvenirs, jewelry, etc 

Bromine pounds. 

Feldnpar long tons. . 

Chrome iron ore " 

Graphite pounds. 

Fluorspar short tons. 

Slate, ground as pigment long tons. 

Cobalt oxide pounds. 

Novacuhte 

Asphaltum short tons. 

A8be!*tos 

KuLile pounds . 

Total 



Quantity. 



78.426,814 
37,578,747 



46,750,000 
28,249,543 



6,692,744 

7,831,963 

6,377.000 

480,.5.58 

18,000 

8,259,609 

11,000,000 

95,000 

34„524 

20,000 

600,000 

52..500 

32,000 

70,.W0 

600 

3,000 



15,000 



199,087 

10,200 

3,000 

416.000 

5,000 

2,000 

18,340 

1,200,000 

4,000 

150 

1,000 



Value. 



$97,939,656 

84,5.'i2,181 

35,000.000 

23.375.Ono 

16,949,726 

13,582.500 

5,186,877 

4,093,846 

3,226,300 

1,836,818 

1,440,000 

1,261,473 

550,000 

425.000 

3.33,844 

310,000 

300.000 

210,000 

Wi.OOO 

142,350 

108,000 

100,000 

88,600 

75,000 

75,000 

61,717 

56,100 

4a,(K)0 

34,000 

20,000 

30,000 

18,774 

18,000 

16,000 

4,.')00 

3,000 



$281,637,062 



mends the decoction to be made by boiling 100 parts 
of the bark in water sufficient to yield iJOO parts of the 
strained liquid and adding 10 parts of brandy. An- 
other writer attributes the anodyne action to the 
powerful astringent properties of the decoction. — 
Pharm. Jour. 



Resumi of the Values of the Metallic and Non-Metallic 
Mineral Substances Produced in the United States 
in 1887. 

Metals $350,419,283 

Mineral substances named in the foregoing table 281,637,062 

$532,056,-345 
Estimated value of mineral products unspecified 6,000,000 

Grand total $538,056,345 

< < « > » 

Buckthorn In Toothache. 
Dr. Gretchinsky has called attention to a practice 
which obtains among the peasantry in some parts of 
Southern Russia of treating toothache with a gargle 
of decoction of huckthom—Phaimis catharticus. He 
states that in order to test the ground for this practice, 
he made a series of control experiments upon a number 
of inmates of the local prison who were suffering from 
toothache. The patients were ordered to gargle their 
mouths with the cooled decoction every three or five 
minutes until the pain disappeared, and in every case 
the suffering ceased in about half an hour, though there 
still remained a vague aching or kind of itching about 
the teeth. A prolonged anodyne effect was produced by 
inserting a cotton wool plug steeped in the decoction 
in the cavity of a hollow tooth. Dr. Gretchinsky con- 
siders his experiments proved decoction of buckthorn 
to be a reliable means for mitigating such dental pain 
as depends upon iaflainmation of the pulp. He recom- 



FHOTOOBAFHIC NOTES. 

Blocking Out Negatives. — Mr. T. N. Armstrong, in 
the British Journal of Photography, says one of the 
best ways to block out the sky of a negative is to coat 
the glass side with a film of ground glass varnish, then 
after this is perfectly dry rub over it powdered black 
lead or graphite with a bit of soft kid. Any degree 
of density is readily obtained, and natural clouds in 
the sky of the negative may be easily strengthened. 

Hydroquinone. — According to Leslie J. Montifiore in 
the same journal, hydroquinone, which has lately come 
into prominence as a developer for dry plates, is now 
manufactured very cheaply from coal instead of the 
cinchona. 

Restoring Faded Albumen Prints. — H. Zandaureck 
recommends the following process, which we take from 
the British Journal of Photography. The faded and 
yellow print is well washed and then immersed in — 

No. 1. 

TONING BATH. 
, J Distill»d water 5000 c. c. 

( Tungstate of soda lOOgrms. 

fDlstilled water 400 c. c. 

P I Chemically pure carbonate of lime 4 grms. 

" 1 Chloride of lime 1 grm. 

[Chloride of gold and soda 4 grms. 

Mix in a yellow glass bottle and shake well, let it 
stand twenty-four hours, then filter into another yel- 
low glass bottle, which should be well corked. 

For about a sheet of albumenized paper, take of so- 
lution A 150 c. c. and of solution B, 4 to 8 c. c. Then 
place the prints one by one into this bath. 

About ten minutes is required for toning, especially 
if the bath is warm. 

It is a good plan to have an excess of gold in the 
bath. It is said to give good purple tones. 

No. 3. 

FIXING BATH. 

Solution A 150 c. c. 

Hyposulphite of soda 15 grms. 

The prints are carefully washed and placed one by 
one in the fixing bath, where they are left until their 
yellow color has entirely disappeared, which usually 
takes from three to five hours. After fixing wash care- 
fully. 

How to Tell whether a Sensitive Plate has been Ex- 
posed. — It happens sometimes that photographers for- 
get to make a note of their exposures, and are uncer- 
tain whether plates have been exposed or not. Pro- 
fessor Karl Klauser, in the Philadelphia P/iotogiraiJ/ter, 
gives the following simple directions : 

Immerse the corner of the plate which you suppose 
to have received the greatest light, as, for example, 
the sky in a landscape, slantingly in a strong developer 
for an inch, or more for larger plates. 

After a minute you will know it the plate has been 
exposed by faint traces of the sky, etc. In that case, 
proceed to develop your plate in the ordinary manner. 
If no image will show, return the plate to the plate 
holder after having dried off the corner which you had 
immersed in the developer, with some blotting paper. 
The plate was not exposed at all, or else under-ex- 
posed. If impressed by too short exposure, a second 
exposure of longer duration will very clearly obliterate 
the first, especially of landscape work in shady places. 
Photographing Interiors. — M. Victor Angerer, a cele- 
brated Viennese operator, had to photograph a salon 
in Rothschild's palace. Independently of the difficulty 
imported by contrasts between the colors of the hang- 
ings, the furniture, and so on, another condition com- 
plicated the operation. The lens faced two windows 
in a circular wall, both admitting daylight. One of the 
windows was directly in front of the lens, and through 
it could be seen the church of Saint Charles. 

M. Angerer solved the problem of producing his neg- 
ative without solarization, and behold how : 

He focused perfectly in full light, then he pasted 
black paper over the troubleso-ne window, and he 
closed the second or lateral one by means of a double 
curtain, which permitted but little light to enter. The 
other windows in the salon gave the necessary light, 
but M. Angerer pasted white tissue paper over them to 
diffuse it. He then exposed in the camera a dry plate 
for "a day and a half," after having placed a m in ute stop 
in the lens. At the end of this time he supposed the plate 
to be overexposed, and he capped the lens. He then 
opened the curtains of the lateral window in the circu- 
lar wall, after which he gave another exposure, but of 
fifteen seconds only, the same plate being still in the 
camera. He again capped the lens, and removed the 
paper from the front window, then he exposed the same 
plate once more, but for four seconds only. The effect 
was surprising. There was no trace of solarization, all 
was perfectly harmonious, and a special charm was 
given to the photograpli by a sharply reproduced view 
of the church of St. Charles outside the embara&sing 
window. — British Journal of Photography. 



[Natube.I 
The Tarpon or Sliver King (ITIesalops thrlssoldes). 

The genus Megalops belongs to the family Clupeidse, 
and, among other features, is characterized, according 
to Dr. Gunther,* by aii oblong compressed body, the 
presence of a narrow osseous lamella attached to the 
mandibular symphysis and lying between the halves 
of the mandible. Further, the latter is prominent, the 
intermaxillary short, the maxillary forming the lateral 
part of the mouth. There are bands of villiform teeth 
on the jaws, vomer, palatines, pterygoid, tongue, and 
base of skull. 

The interest in the species above mentioned has been 
considerably increased of late by the fact that the huge 
fish (between 5 and 6 feet in length, and weighing from 
90 to 150 pounds) can be caught by rod and line, and I 
am much indebted to Lady Playfair for giving me all 
the information she had obtained on the subject 
through her father and Mr. W. G. Russell, of Boston, 
United States. 

The tarpon {Megalops thrissoides) frequents the At- 
lantic shores of North America, and is especially found 
"on the western or Gulf coast of Souttiern Florida, 
haunting the shallow bays and creeks inside the bars 
and keys which stretch along that coast; and the 
fishes are supposed to enter by the passes from the 
outer Gulf.f 

"In shape the tarpon somewhat resembles the sal- 
mon, but, as bec'omes one of the herring tribe, it is 
deeper and less rounded, and the head is larger, the 
scales (cycloid) are thick and large, more than an inch 
in diamefer" (a fine scale sent by Lady Playfair meas- 
ures 214 inches both in anteroposterior and transverse 
diameter), "and the exposed portion is of a bright sil- 
very hue, indeed it looks as if it had been dipped in 
silver and burnished ; hence the name ' silver king.' I 
have seen specimens weighing from 50 to 137 pounds, 
and have heard of none above 150 pounds. 

"The tarpon has always been upon the Gulf coast, 
but was formerly captured, as the sword-fish is, by the 
harpoon. In 1885, however, a Mr. Wood undertook 
successfully to secure the fish by rod and reel. . . 
About 150 have been caught in this manner during the 
seasons 1885 and 1886, the time being in March and 
April, perhaps a little earlier in a warm season; after 
April it is too hot for fishing. 

" The fish is caught on the edge of the channels in 15 
to 25 feet of water with a bait of (half a) mullet. The 
rod should be very stiff, not more than 9 feet in length, 
such as is used for large sea bass, and the line strong, 
but fine enough to carry 200 to 250 yards on the reel, 
which must therefore be large and heavy. A snood or 
gauging of about 3 feet of cod line, copper wire, or 
chain should be fixed to the hook, | as the dental ap- 
paratus of the fish efficiently combines a file and shears, 
with which even a double cod line may be frayed or 
worn off, or severed without a sensible strain. 

"The tarpon takes the bait lying on the bottom, and 
moves off, swallowing it, until he is struck, and the 
moment he feels the hook he is out of the water, per- 
haps 3 or 6 feet in the air, shaking his head fiercely — as 
does the black bass — to disengage the hook, and then 
begins such a tight as, I believe, no other game fish 
ever shows. It frequently leaps with a clean breach 
twenty times before the game is over, and so close that 
it occasionally sends adouche over the boatmen ; while 
in one instance a large one made a run of 100 yards, the 
whole of which was a succession of frantic leaps and 
plunges, leaving a wake like that of a steamer. The 
same fish towed my boat, with three men in it, about 
two miles, and, after more than an hour's hard fight, 
ended by three huge leaps out of the water among some 
mangrove trees, the oysters on the roots of which cut 
my line, so that we parted company after a close and 
protracted intimacy." 

There is little doubt, from the foregoing remarks, 
that the splendid sport of tarpon fishing must make it 
most fascinating. In April, 1887, indeed, a single rod 
caught nine fish in eleven days, two of them weighing 
respectively 151 and 149 pounds, and in length 6 feet 4 
inches and 6 feet 5 inches. These were taken at Punta 
Rassa on the western coast of Florida, the total weight 
of the catch being 1,042 pounds, or an average of about 
116 pounds for each. The tarpon, like others of its 
tribe, has the advantage also of being good food. 

W. C. McIntosh. 



Indians Shoot at tUe Moon. 

Four thousand blanketed Comanches, Kiowas, Chey- 
ennes, Arapahoe, and Delawares were at the Anakee 
agency to get their rations when the recent total eclipse 
of the moon occurred. The savages were greatly ex- 
cited. The principal chief ordered them to shoot at 
the "evil thing,'' and the force of Indians opened fire 
in the air, keeping up the shooting for upward of an 
hour, and until they were out of ammunition. When 
the moon appeared in view after the eclipse, wild 
whoops went up for what they believed to be their 
victory. 

* "Introduction to Fishes," pp. 661-62. 

t Extracted from a description (from personal observation) by Mr. W. 
G. Hussell, of Boston. 

t Described elsewhere as " u> O'Stmaghneesy knobbed 10-0 hook." 
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IMPROVED BEFBIGEBATING MACHINE. 

We give a perspective view of the refrigerating ma- 
chine exhibited by Messrs. J. and E. Hall, of Dartford, 
at the Nottingham Sliow of the Royal Agricultural 
Society. In this machine, which is constructed under 
Windhausen's patent, carbonic anhydride is used as 
the working fluid, a material which can now be manu- 
factured at a low cost, and which is 
not only non-inflammable, but in- 
capable of supporting combustion, 
while in the small quantities in 
which it is used is not deleterious to 
health. In fact, at the Gambrinus 
Brewery, Charlottenburg, Berlin, 
the whole charge of a large machine 
(160 kilogrammes) was lately pur- 
posely discharged freely into the 
engine room, the doors and win- 
dows of which had been closed, but 
no inconvenience was experienced 
by the persons present, and candles 
placed about 20 in. above the floor 
remained burning. 

The machine consists of a com- 
pressing pump which draws the 
carbonic anhydride from the re- 
frigerator, and delivers it into the 
condenser, where it iscooledand its 
liquefaction effected, after which it 
passes again to the refrigerator, 
where it produces intense cold by 
its evaporation. 

In the machine under notice the 
parts are very compactly arranged. 
The compressing pump is placed 
vertically and is driven direct by 
the prolongation of the piston rod 
of the steam cylinder above, while 
the condenser and refrigerator are 
also arranged vertically, the former 
being on the left and the latter on 
the right hand side, as seen in our 
engraving. As shown at Notting- 
ham the machine cooled brine, 
which circulated in the refrigerat- 
ing chamber shown on the rear. — 
Engineering. 

1 • « 

French Naval Ballooiiliig. 

Experiments with the marine cap- 
tive balloon at Toulon, before re- - """ 
ferred to, have been continued. On 
July 21, Lieut. Serpette and his aide 
made another ascent in the early 
morning from the deck of the Implacable. The end 
of the pendent cable from the car was afterward 
taken by a launch on board the armorclad battle 
ship Indomptable, belonging to the evolutionary 
squadron in the roads, and two smaller balloons were 
then attached to the car, to serve as reservoirs for 
a further supply of gas, to meet the probable depletion 
in the larger machine. At 9 A. M. the Indomptable 
weighed anchor and steamed away to the southward, 
to soon disappear below the horizon, while the balloon 
remained in sight to mark the position of the vessel 
for some time afterward. The inspecting committee 
went with the Indomptable to ascertain the range of 
vision obtainable from lengthened distances at sea. 

^ > » I » • 

KS IMFS07ED LAMP SHADE. 

A simply formed and convenient holder for shades 
for gas jets, lamps, etc., preferably made of twisted 
wire, is illustrated herewith, and has been patented 
by Mr. Louis Michael, of Leavenworth, Kansas. In 
construction, the wire is bent at its middle to form a 
loop or hand hold, it is then twisted to a point where 
it is desired first to engage the lower portion of an 
ordinary tapering gas burner, where the twists are 
opened or spread, forming a lower loop, the twisted 



wires being extended and bent twice to extend hori- 
zontally back, the twists being again opened or spread, 
forming an upper loop to embrace the upper portion 
of the burner, after which the twisted wires are ex- 
tended and bent as shown, being twisted twice around 
the lower arm, and separated at their upper ends to 
form prongs adapted to fit in bearings on the shade. 
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MICHAEL'S LAMP SBASE. 



IMPROVED REFRIGEBATIIfa MAGHIIfE 

The loops may be made smaller or larger, to fit differ- 
ent sized burners, or of a proper size to fit on differ- 
ent parts of lamps, and a special form of shade holder 
for lamps is also provided, in which the jaws are 
formed of spring or elastic wire to clasp around the 
lamp chimney or burner. 

. < < * > » 

Tbe CUeapest Pig Iron lu the World. 

We believe that the distinction of having the lowest 
record of cost belongs to the Ilsede Works at Grossil- 
sede, Germany. The figures have been lately pub- 
lished by Fritz W. Luermann, a very well known en- 
gineer, in 8tahl und Eisen, the data submitted being 
interesting also from a technical point of view, since 
they trace the effect of improvements in practice over 
a protracted period, both on increased product and 
lowered fuel consumption. 

The works have three furnaces equipped with Gjers 
stoves, one stack always being in reserve, two blowing 
engines with 540 c. m. piston displacement per minute 
together, and three with an aggregate displacement 
of 1,460 c. m. The heating surface of the boilers is 2,053 
sq. m. The ores are argillaceous and calcareous, from 
mines in proximity to the furnace plant, some of them 
being washed. Coke is produced now in 156 ovens at the 
furnace,thepurchaseof outside coke having steadily di- 
minished since 1873, while the steam required has been 
raised almost entirely of late by the waste heat from 
the ovens, the quantity of steam being steadily de- 
crea.sed by improvements in machinery. 

While the cost of ore has more than doubled since 
1867, the output per .day has been trebled, labor per 
ton has declined heavily and the cost of repairs and of 
materials other than ore and fuel has fallen to one- 
half. The general result is that the cost of pig iron 
has fallen from 41 "96 marks per metric ton in 1869 to 
3301 marks in 1887, or, taking the mark at 24 cents, 
$10.33 per gross ton in 1867 to $5.63. It may well be 
questioned whether there is any other plant in the 
world which produces pig iron so cheaplv. It is not 
surprising that under the circumstances the works de 
clared a dividend of 20 per cent, especially since the 
product is particularly suitable for basic steel manu- 
facture, the iron carrying 3"32 per cent of carbon, 
2"92 per cent of phosphorus, 2 38 per cent of manga- 
nese, 0"049 per cent'of sulphur, and 108 per cent of 
silicon, while the cinder analyzed 3024 per cent of 
silica, 0"82 per cent of protoxide of iron, ir90 percent 
of alumina, 9*31 percent of protoxide of manganese, 



40"5 per cent of lime, and 1"9 percent of magnesia. 
Mr. Luermann in reviewing these figures draws a 
comparison between the work at South Chicago and 
that at Ilsede in favor of the latter. At Ilsede the two 
furnaces produced in 1887,113,997 metric tons of pig iron 
from 330,489 tons of ore and cinder and 11 tons of scrap. 
Deducting the latter, the yield was 3557 per cent, the 
fuel consumption being 96,961 tons 
of coke, showing a charge of 330 
pounds to 100 pounds of coke, in 
spite of low blast temperatures. He 
cites in comparison with this South 
Chicago, where the yield of No. 7 
was 54'3 per cent of iron, but smelt- 
ed daily only 368 tons of ore with 
173"4 tons of coke, while Ilsede 
No. 2 worked daily 443 tons of ore, 
consuming only 134 tons of coke. 
The record of Ilsede stands 330 
pounds of charge to 100 pounds of 
coke, as against 190 pounds of 
charge at South Chicago. We be- 
lieve, however, that in the case of 
the former the ores were self-flux- 
ing, while at South Chicago a con- 
siderable quantity of limestone 
must be added. — Iron Age. 

•-♦-• 

A Sand Storm at Sea. 
The British steamship Glenshiel, 
from the East Indies, recently ar- 
rived at New York, reports a sand 
storm which occurred on the even- 
ing of July 10, while the vessel was 
making for Suez. When half way 
up the Red Sea a most terrific sand 
storm, which lasted nearly ten 
hours, suddenly swept down. It 
was impossible to see anything a 
ship's length away. The wind blew 
a gale, and it was found to be a 
dangerous experiment to stay on 
deck for any length of time. The 
sand was hot, and when it came 
into contact with the body, would 
sting like the point of a knife. 

»-•-* 

A Wrinkle abont Varnish. 
Varnish made with alcohol will 
get dull and spongy by the evapo- 
ration of the alcohol, which leaves 
water in the varnish, as all commer- 
cial alcohol contains water. It is 
therefore advisable to take a thin 
sheet of gelatine, cut it into strips, and put it into the 
varnish; it will absorb in the thin sheet most of the 
water, and the varnish can be used clear and bright 
till the last drop. The gelatine will get quite soft ; it 
can then be taken out and dried, and used again. — 
Carriage Monthly. 

« < » I » 

A FUMIGATOB AND ANIMAL EXTEBMINATOB. 
A device specially adapted for smoking out squirrels 
and similar animals, whereby the smoke and gases may 
be delivered directly into the animal's burrow, and not 
trouble the operator, is illustrated herewith, and has 
been patented by Mr. Amos Spitler, of Moscow, Idaho 
Territory. Upon a table having pivoted or hinged legs 
is secured a block, within which is a horizontal inverted 
U-shaped port, the lower openings of which communi- 
cate with passages from the bellows beneath the table. 
Intersecting the port is a recess, with a diaphragm con- 
stituting a valve for each of its outlets, the recess also 
communicating by a spring valye and horizontal chan- 
nel with a cylindrical fire chamber, adapted to be held 
in any suitable manner in the forward end of the table, 
but projecting downward and outward, so that its 
lower end may be conveniently inserted into the bur- 
row of an animal. Sulphur is placed in the cylinder, 
with leaves or straw, and the fuel lighted, when the 
lower conical end of the cylinder. is introduced into the 
burrow and the bellows operated to supply air and 
drive the smoke out directly into the burrow. 




SFITLEB'S EUMIGATOB. 
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A DTTUFING WAGON WITH ADJUSTABLE SCBAFEB. 
A wagon more especially designed for use in repair- 
ing roads, having hinged dumping bottom' sections in 
combination with an adjustable scraper or leveler, is 
illustrated herewith, and has been patented by Mr.Wm. 
E. Hewlett, of Merrick, Long Island, N. Y. The bottom 
is centrally divided longitudinally, forming sections 
■which are pivoted or hinged near the opposite sides of 




HEWLETT'S DUMPING WAGON. 

the wagon body, chains attached to the inner edges of 
these sections being attached at their other ends to a 
drum on a cross shaft held above the wagon body. 
This drum has a lever that may be thrown downward 
in front and engaged with any suitable fastening to 
bold the bottom sections closed, or when released and 
allowed to swing back, as shown in dotted lines, the 
bottom sections are thrown down or open to dump the 
load. To level or spread the ridge-like heap thus de- 
posited, a scraper or leveler is attached to the rear of 
the wagon body, which may be either in the form of a 
flat plate or board, tapering on its opposite edges 
toward the center, or it may be made in angular form, 
as shown in Fig. 2, adjustable up and down by one or 
more slots and bolts. Back of the main dumping bot- 
tom sections of the wagon, and at a suitable distance 
in advance of the tail board, a removable cross board 
is arranged, forming a convenient receptacle for shov- 
els and picks, etc., or for other purposes. 

^ I ■ > > — ■ . 

AN IMFBOVED PALLET FOB DBYING BBICK. 
A pallet designed to afford improved means of piling 
brick in a drying kiln, whereby the brick may be pro- 
tected and prevented from breaking, and a perfect cir- 
culation be obtained over and around them, is illus- 
trated herewith, and has been patented by Mr. Charles 
T. Fitch, of No. 559 Morris Avenue, Elizabeth, N. J 
The end pieces, or " heads,"' are formed of a single piece 
of metal bent to rectangular shape, their ends being 
united at the base by a rivet, while centrally in the 
sides is a depression, as shown in the transverse section. 
Fig. 3. The heads are connected by angle side strips, 
which are secured in the side depressions, a bench rest- 
ing on the horizontal members of the angular side irons, 
and being held thereon by its turned-over edges. At 
the intersection of the ends of the head an angular strip 
is attached, by the same rivet that attaches the ends, 
the vertical member of the strip forming a locking lip, 
so that as one bench of bricks is placed upon another 
bench the locking lip will prevent lateral play. The 
several parts of the pallet are made of metal, and the 



Refinlns Olive Oil wlttaont Chemicals. 

According to G. Seidel, olive oil is put into a conical 
tub provided with a steam coil. About f inch over the 
bottom, a faucet is inserted, to let off the water and 
impurities, and about 4 inches above this a second 
faucet is placed for drawing off the oil. The tube or 
tank may be made of any desired size, but that de- 
scribed by Seidel holds about 3,000 lb. It is placed 
upon a stone floor, and alongside of it are 
placed, at different levels, 5 to 6 clarifying 
tanks resting upon strong wooden frames. 
These tanks, which may also be of tinned 
iron, have a cylindrical form, a false per- 
forated bottom about 1 or 1^ inch above 
the bottom, and above this, at the side, a 
stop cock. A layer of cotton, or preferably 
glass-wool, is placed on the diaphragm. 

Glass wool is preferred as it may be easily 
washed and can be used for years, while 
cotton will last only for 3 or 3 operations. 
For every 100 lb. of oliveoil to be clarified, 
10 to 15 lb. of water are added. The oil is 
then brought to a boil, by means of steam, 
and kept so for 3 or 3 hours. It is then al- 
lowed to be at rest for 34 hours, during 
which time the water will separate. On 
opening the stop cock the partially clarified 
oil is allowed to flow into the first cla.rifying 
tank. When this is full, its contents are 
allowed to flow into the second, and so forth. 
When the first tank is empty, it may be refilled from 
the steam tank as soon as a new lot of oil has been 
treated as described above. — Industriebl. 



to slide a cone plate, so that when the plate is thrust 
forward on the pin, the cone will act to withdraw the 
locking bolt. When both doors are closed, all pas 
sage of air through the thimble is prevented, but in 
case of fire, and the outside door being opened by a 
key, the thrusting of the nozzle through the thimble 
against the cone plate automatically opens the inner 




FITCH'S PALLET FOB DBYING BBICK. 

side pieces and bench may be of any desired length, the 
bench being perforated if found desirable. 

» « •»»■ 

Population of Rnsiila. 

Government statistics recently published place the 
population of the Russian empire at 108,787,235, of 
which 81,735,185 are in Russia proper, 10,136,725 are in 
the other provinces of Russia in Europe, and 16,925,335 
In Asiatic Russia. St. Petersburg is the most populous 
city, with a total of 861,303. The population of Mos- 
cow is 763,469, of Warsaw 454,393, and of Odessa.240,000. 



AN IHPBOVED BAILWAY SIGNAL LANTEBN. 
A signal lantern which may be used with advantage 
for block signals, to indicate when a section of road is 




FETEBS' BAILWAY SIGNAL LANTEBN. 

occupied, or to be used at crossings, and which can be 
readily operated by a train dispatcher or engineer, is 
illustrated herewith, and has been patented by Mr. 
Christian H. Peters, of Danville 111. The upper part 
of the base casing has a collar for receiving a hollow 
glass cylinder, to the top of which is fitted a hollow cap, 
the cap and base casing being connected by bolts, to 
each of which is attached a plate for screening the 
bull's eyes not to be displayed. In a frame secured to 
the center of the base is pivoted a wheel having a 
flange on its upper surface for receiving a metallic 
cylinder, having several openings, preferably three, be- 
hind which are windows of different colored glass, the 
glass being bent to conform to the curvature of the 
cylinder. The wheel carrying the metallic cylinder 
carries also a pinion engaged by a toothed sector lever, 
pivoted at one "side in the base casing, this lever carry- 
ing an armature that is drawn backward by an adjust- 
able spring. An electro-magnet is supported by a 
bracket attached to the base in position to act upon 
the armature, and when the magnet is placed in a 
block signal line, and the circuit electrically closed, the 
armature is drawn toward the magnet, thereby turning 
the wheel and the metallic cylinder about one-third of 
a revolution. The cylinder contains a lamp, the light 
of which is colored by the colored glass windows, so 
th at different signals may be displayed as the circuit is 
opened or closed. 




STEVENS' HOSE THIMBLES. 

door. By this means the necessity of breaking holes 
in the walls of buildings to extinguish fire is avoided, 
and spray or distributing nozzles may be used to fight 
a fire at close quarters. For further particulars with 
reference to this invention, address Mr. L. F. Stevens, 
care of J. F. Donnell & Co., No. 833 Broadway, New 
York Cit}'. 

m i » ^ m • 

AN IMFBOVED WINDMILL. I 
A windmill having a wheel with angular wings in- 
closed in a casing whose sides are adapted to swingopen 
and shut is illustrated herewith, and has been patented 
by Mr. Bernhardt Koeppe, of Kearney, Neb. In suit- 
able bearings in the main frame is mounted to rotate a 
vertical shaft, carrying near its lower end a bevel gear 
wheel, by which the power is transmitted, the wind 
wheel secured to the shaft above having upper and 
lower grooved angular arms, in which are fitted plates 
forming the wings of the wind wheel, as shown in Pigs. 
3 and 3. The wind wheel is inclosed on its periphery 
in a casing, consisting of a number of sides that are 
diamond-shaped in cross section, whose edges are 
adapted to overlap each other when the casing is closed, 
so that no wind can get to the wings of the wind 
wheel, while permitting the easy entrance of the wind 
when the sides are opened. On the outer edge of each 
of the upright side pieces of the casing is a lug, a pivot- 
ally connected arm extending from each lug to the next 
following lug, and to one of the arms is secured a rope 
which passes under a pulley mounted on a post at the 
side of the main frame, as shown in Fig. 1, the rope ex- 
tending upward and connecting, through a bell-crank 
lever, with the vane at the top. The construction is 
such that, with the casing open, the wind is guided by 
the side pieces to the angular wings of the wind wheel, 
so that its force may be most effectually utilized ; but 
when the wind increases, causing the wheel to run 
above its normal speed, a lever connected withthevane 
exerts a pull on the rope connecting it with the arms 
pivoted to the side pieces of the casing, closing the 



A HOSE THIMBLE FOB WALLS OF BUILDINGS. 
A tube or thimble adapted to be built into the walls 
of buildings, and through which a hose nozzle may be 
thrust for extinguishing fire, is illustrated herewith, and 
has been patented by Mr. Louis F. Stevens. The tube 
or thimble may be of brass, cement, or east iron, and 
is preferably depressed in thecenter, with flaring ends, 
to facilitate the insertion of the hose nozzle, and also 
adapt it to be secured in the wall. Each end is pro- 
vided with a hinged door having a spring-actuated 
locking bolt adapted to be operated by a key, while 
in the center of each door is a pin on which is adapted 




KOEPPE'S WINDMILL. 

sides and shutting out the wind from the wheel. The 
sides of the casing can also be opened or closed by 
pulling a lever pivoted in convenient reach of the ope- 
rator, ropes from which extend to the arms pivoted on 
the side pieces of the casing. 

< I ■ > » 

The most effective show tablets for a chemist's wln- 
do\v are opal glass with black lettering. Being trans- 
lucent, they look as well by gaslight as by daylight. 
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WING'S HIGH SFEEB ENGINES FOB FANS AND OTHEB 
USES. 

A neat, compact, and light engine, designed to be 
placed on the frame and shaft of a ventilating fan, 
where it can be run with little or no attention, is illus- 
trated herewith, as applied to the Wing disk fans, 
made by the Simonds Manufacturing Company, of No. 
50 Cliff Street, New York City. The engine is entirely 
incased, a portion of the casing being broken away in 
ilie illustration, to show the arrangement of the work- 
ing parts. In connection with the steam supply pipe, 
at the right, is a sight-feed lubricator, in which a 
heavy, greasy cylinder oil is used, and supplied, drop 
by drop, with the steam, there being no oil cups used 




WING'S COMBINED FAN AND ENGINE. 

in connection with the engine. The cylinders are 
single-acting, and hung on trunnions, oscillating with 
each stroke, as each piston communicates its impulses 
to a crank disk connected with the fan shaft. The ex- 
haust is into the inside of the casing, in the bottom of 
which a considerable proportion of the discharged 
steam is condensed, the water bearing on its surface 
the oil that has been. supplied with the steam, and in 
this way the lubrication of the parts is effected. The 
exhaust pipe leads from the middle of the casing, from 
the end opposite that at which the live steam enters, 
thus leaving a space across the entire lower half of the 
casing for condensed steam and oil. With the lubri- 
cator set to supply about six drops per minute, a per- 
fect lubrication of the parts is, in this way, 
always maintained. The stuffing boxes and crank 
connections are tightened in the usual way, and it 
is not designed that the engine shall be separated 
from the fan, as they are both light and can be 
readily 'handled together. The fans require a 
comparatively small power to run them with 
the best effect. The blades are curved, and have 
an expanding pitch, thereby increasing the amount 
of air moved and reducing the slippage, while the 
blades are also adjustable to suit varying conditions. 
By its form and light weight the fan can be readily 
put in almost any position desired, and can be run 
horizontally or perpendicularly, while it is practically 
noiseless. For use in connection with the fan where 
parties have steam but no engine, or for running at 
night when the large engine is shut down, the small 
engine described admirably fills a most important 
need, being especially adapted for night drying in 
factories, heating and ventilating of all classes of build- 
ings, and many other industrial uses. 

< I » > ^ 

AN IMFBOTED DBAIN FOB STALLS. 
A drain for stalls designed to be thoroughly effective, 
easily cleaned and detached from the stall, and not in- 



to the general drain, and in this recess is fitted a metal 
drain having longitudinal side flanges and spaced lon- 
gitudinal ribs, the outer faces of which are shaped to 
form gutters, the other faces forming essentially dove- 
tailed grooves. Wooden slats are adapted to the con- 
tour of the grooves, in which they are slid, and firmly 
yet detachably held, the ribs having small horizontal 
lugs near the bottom corners on their forward ends, to 
make a stop for the outer ends of the slats, so that the 
animal cannot paw them from their position. The en- 
tire drain can be readily lifted out from the stall, or, 
from the peculiar shape of the gutters, they can be 
readily kept clean when the drain is in position. 

» < > » » ■ 

A. Chemical Water Level Indicator. 
A convenient device for indicating the water level in 
wells, bore holes, etc., is described in the Journal de 
VEclairage du Qaz. It is recommended as a very simple 
process, and is employed by the engineers of the service 
of the Fonts et Chaussees for their new tide indicators. 
It consists in covering a small copper tube, which is the 
sounding instrument, with a sheet of paper impregnated 
with a solution of sulphate of iron, rubbing it over 
when dry with a pad dipped in powdered gall nut. 
The paper thus prepared takes, when plunged into wa- 
ter, a very pronounced black tint, in consequence of 
the reaction of the iron salt upon the tannin, forming 
ink. It is remarked that this process is susceptible 
of many modifications, and may find several applica- 
tions in connection with gas apparatus. It is suggested, 
for example, that it could be used to record maximum 
pressures in water gauges, and in other hydraulic ap- 
pliances employed in gasworks. In the case of pres- 
sure gauges, to convert an ordinary gauge into a 
recorder of maxima it would suffice to insert a strip of 
sensitized paper into the branch communicating with 
the air. If, in consequence of the capillarity of the 
paper, the water line indications became a little con- 
fused at the end of a prolonged immersion, strips of 
parchmefit or parchmentized papertreated in the same 
way could be used instead of plain paper. 



EUBEKA DIAMOND BEAMEB. 
This reamer is particularly adapted to the use of 
gunsmiths, gas engine and hydraulic pump makers. 
It is largely used by gas engine makers in Europe as 
well as in this country for truing the interior of cast 
jron and casehardened cylinders where a perfectly 
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AN IMFB07ED STEAM HEATING BOILEB. 
A wrought iron, portable, tubular boiler, for steam 
heating, with either high or low pressure, has been 
patented by Mr. Samuel F. Hedges, of Greenport, N. 
Y., and is illustrated herewith, one figure showing the 
internal arrangement, the casing being removed, and 
the other being a vertical central section. The fire 
box consists of an interiorly flanged ring upon which 
rests a coil of pipe, the upper end of the coil support- 



LOGAN'S DBAIN FOB STALLS. 

jurious to the feet of the stock, is illustrated herewith, 
and has been patented by Mr. Martin Logan, of No. 
164 East Seventy-seventh Street, New York City. The 
floor of the stall is made with a flat central recess ex- 
tending downward to the main floor of the stable, and 
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HEDGES' STEAM BOILEB. 



ing a cap plate, and the interior of the fire box being 
preferably provided with a lining to prevent burning 
of the coil. Above the fire' box is an inverted T-shaped 
stand pipe, tubes projecting horizontally from its hori- 
zontal member and radiating from the entire circumfer- 
ence of the vertical member. The upper end of the fire 
box coil is carried up at one side and connected with a 
branch pipe from the vertical member of the. stand 
pipe at the water line, while its lower end is connected 
with a perpendicular supply pipe. There are baffle 
plates arranged upon each side of the stand pipe to 
compel the products of combustion to pass upward in 
a circuitous course, the products of combustion being 
utilized to the greatest extent while a constant and 
perfect circulation is effected, making this boiler 
a rapid and economical steam generator. These 
boilers are made in several sizes, and are tested 
up to 300 lb. cold water pressure. 



ETTBEKA DIAMOND BEAMEB. 

smooth, true surface is required. In the cut A shows 
the shaft, which is a tool shank for lathes. B is a cir- 
cular bit in which the diamond, H, with semicircular 
cutting edge, is set and secured firmly in position by 
screw, E. The advantage of the ci rcular bit is obvious, 
as the cutting edge can be revolved to suit the work by 
presenting new cutting surfaces when the other is 
worn. These points are also valuable for reaming out 
journal holes when indispensable to a scale. Additional 
particulars can be obtained by addressing John Dick- 
inson, 64 Nassau St., New York, the well known raanu- 
facturer of diamond and carbon points. 

♦< ■ I » 

Protection from Iiigbtiilns. 
In his recent lectures on protection against lightning, 
Mr. Oliver Lodge said : " A wire netting all over the 
house, a good earth connection to it at several points, 
and a plentiful supply of that barbed wire which serves 
so abominably well for fences, stuck all over the roof, 
and you have an admirable system of defense. Now 
let us see how far most people agree, and where they 
begin to branch out and differ. The old and amusing 
political controversy between knobs and points has dis- 
appeared. Foints to the sky are recognized as correct ; 
only I wish to advocate more of them, any number of 
them, rows of them, like barbed wire — not necessarily 
at all prominent — along ridges and eaves. For a point 
has not a very great discharging capacity. It takes 
several points to discharge readily all the electricity set 
in motion by a moderately sized Voss or Wimshurst 
machine ; hence, if you want to neutralize a thunder 
cloud, three points are not so effective as three thou- 
sand. No need, however, for great spikes and ugly 
tridents, so painful to the'architect. Let the lightning 
come to you, do not go to meet it. Frotect all your 
ridges and pinnacles, not only the highest, and you 
will be far safer than if you built yourself a factory 
chimney to support your conductor upon. At present 
the immediate neighborhood of a factory chimney or 
steeple is not a safeguard, but asourceof mild danger." 



AN IMFBOVED WINDOW SHADE. 
A shade which is made in sections, connected by 
cords, tapes, or other suitable strips, or by a square of 
gauze, and which is so constructed that it may cover 
the lower, the upper, or intermediate portions or the 
whole of the window, has been patented by Mr. George 
L. Castner, of Memphis, Tenn., and is illustrated here- 
with, one figure representing the tape connecting the 
two sections as it will appear when the lower section 
is drawn down to cover the lower sash, and the other 
showing the lower section of the shade covering the 
upper sash, the upper section and tape being wound 
around the roller. To suspend the lower section of the 
shade in position when it is desired to cover the whole 
window, the projecting ends of a rod or bar in its up- 
per edge are adapted to rest in hooks on the casing .at 
the sides, the connecting tapes then hangiiR down be- 
hind the shade. The shade may also be made in seve- 
ral sections, so that different parts of the window may 
be shaded, and a device is provided with which the sup- 



Telegraph poles are preserved in Norway by mak- 
ing an auger hole about 2 ft. from the ground, in which 
four or five ounces of sulphate of copper in coarse 
crystals are placed, and plugged in. The chemical is 
gradually absorbed by the wood, until its whole outer 
surface turns a greenish hue. The sulphate requires 
an occasional renewal, and is said to be a perfect pre- 
servative. 




CASTNEB'S WINDOW SHADE. 

porting hooks at the sides may be arranged to be ad- 
justable on a sliding bar. 

» I ■ I ai 

Milk which has changed may be rendered fit for use 
again by stirring in a little soda. 
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THE N£W "TIUES" BTJILDIN&. 

Many of the old readers of the Scientific Ambri- 
CAN, in all parts of the world, still remember its home 
in Park Row, New York, for so many years, and will 
not fail likewise to call to mind the handsome adjoin- 
ing structure of the New York Times. The two build- 
ings were erected in 1857, and the building occupied by 
the Times was one of the noticeably beautiful structures 
of thecity at the time it was built. That it was also well 
built, and substantially fireproof, was demonstrated 
by the fact that it was unscathed by the fierce fire 
which so suddenly destroyed itsneighbor, in February, 
1882, and necessitated our removal to Broadway offices. 
This substantial and beautiful five-story structure is 
now, however, practically demolished, and in its place 
is rising one which will be thirteen stories high, our 
first page illustrations showing the decidedly novel 
method which has been followed in the demolition 
and rebuilding, with a view in perspective of the com- 
pleted structure. 

The ground space measures 96 feet on Nassau Street, 
60 feet on Spruce Street, 102 feet on Park Row, and 104 
feet on the line of the Potter building, which was put 
up with an extra thick wall on this side, to serve as a 
party wall between the two buildings. The " Potter," 
it should be noted, is the name of the recently com- 
pleted building now occupying the site of the 
one where our offices were so long located, and is a 
thoroughly well built and fire proof brick structure, 
twelve stories high. Besides this sparfe occupied by 
the Times building on the street line, a basement and 
Bub-basement extend under the sidewalk 16 feet on 
Nassau Street and 30 feet on Park Row, while on the 
Spruce Street front there is a single basement, 30 feet 
wide by 90 feet long, of which the stone floor is 25 feet 
below the brick and iron arched ceiling which separates 
it from the sidewalk and street above. This is the 
Times press room, and has been maintained substan- 
tially intact, so that operations on the new building 
have but little interfered with the work done in this 
department. 

The manner in which the outer walls, and sufficient 
of the interior, of the old building were removed, to 
make way for the walls of the new structure, while the 
floors were strongly supported to allow of the occu- 
pancy of the building, without interruption, for all the 
uses necessary in the publication of a great daily news- 
paper, are shown in one of the views, and the successful 
prosecution of this work without interfering with the 
business of the Times has furnished a novelty in the 
building line occasioning general comment. But it 
had been decided that it would be impracticable to 
move the business of the paper into new quarters, and 
therefore this novel plaH of building was adopted, the 
work being undertaken by Mr. George B. Post, archi- 
tect, and Mr. D. H. King, Jr., contractor and builder. 

Work was commenced Jan. 23, the building being 
then fully occupied, and not to be vacated by any of 
its numerous tenants till May 1. Operations were 
therefore necessarily confined, at the first, to the laying 
of the new foundations, the walls of the old building 
being sufficiently shored up for this purpose. These 
foundations consisted of twelve piers on the three 
fronts and ten interior piers on the lines of three par- 
tition walls, which had formerly extended from Nassau 
Street to Park Row. The foundations of the piers 
on the street line are in each case nine feet wide, and 
in the case of the central one on Park Row, above 
which is the, main entrance, the foundation is also 15 
feet long. The site is a natural sand bed, and the 
piers, which are built of brick up to just below the 
sidewalk level, were each started on a bed of ce- 
ment and broken stone three feet thick. The cen- 
tral piers, on the line of the partition walls in the old 
building, were to be used in the new building as 
foundations for iron columns carrying girders, the new 
structure not having any partition walls. These cen- 
tral piers, in three lines from Nassau Street to Park 
Row, are connected at their base by inverted arches, 
and they were extended sufficiently on both sides of 
the foundation of the former partition walls for each 
one of them to form the base for two iron columns, to 
be extended up, one on each side of the old interior 
walls, these columns being thus carried up in pairs, 
tied together with stiff plates on each floor, to the fifth 
stcry. 

Tlie work of building the new foundations, up to 
about the sidewalk level, had been substantially com- 
pleted by the 1st of May, without apparently affecting 
the stability of the old building, or interfering with the 
regular business done in it. At this date, all of itsnume- 
rous tenants removed to other quarters, but leaving 
about one-third of the building still occupied for the 
work of the daily business of the Times. For this pur- 
pose the whole of the fifth story had been used for 
typesetting and making up the forms, while the editors 
and reporters required the greater portion of the fourth 
story, the publication offices being on the ground fioor. 

On the 1st of May, work was first commenced in 
the public view, on the outside of the building, by the 
construction of a stout wooden bridge on its three 
fronts, the bridge being capable of holding several 
derricks, a hoisting engiue, the heaviest blocks of stone, 



etc., and at the same time derricks were placed on the 
top of the building for use in removing and lowering 
the stone r>f th" old walls. These had been built of an 
excellent quality of Nova Scotia freestone, and the 
stone was in almost perfect condition after its thirty 
years' exposure to the atmosphere. Some of the 
single stones weighed as much as 3}^ tons. The old 
walls had been entirely removed by the 19th of May. 

At the same time that the workmen commenced the 
removal of the roof and the old walls, a temporary 
roof was being providiid inside the building, over the 
southern half of the fifth story and the entire fourth 
story, which were to afford the working rooms for the 
compositors, editors and reporters while building oper- 
ations were in progress. This roof wasof timber, covered 
with tarred paper and tin, and temporary board sidings, 
also covered with roofing paper, inclosed the various 
floors on the sides toward the street. The temporary ac- 
commodations thus provided, although not very invit- 
ing in appearance, and not so readily accessible as 
might be desired, have been quite sufficient for the car- 
rying on of the daily work of the paper. 

The floors of the old building were of arched brick 
and iron, but the iron beams did not rest on either the 
Nassau Street or Park Row walls, being supported on 
the south by the party wall of the adjoining building, 
and in the interior by the partition walls, resting on 
an outer wall only at the Spruce Street front. The re- 
moval of the sidfc walls, therefore, and one or two of 
the brick arches and floor beams nearest them on the 
several floors, to give room for building the heavier 
walls of the new structure, did not immediately en- 
danger the stability of the building. But, before the 
Spruce Street wall was removed, which formed the 
outer support of the last course of floor beams, the 
weight thereon had to be carried by supports from the 
interior. These consisted of a double line of shoring, 
12 inches square, of Georgia pine, carried up from the 
basement, and built in form of a truss, in order that. the 
weight upon it might be evenly distributed, and to 
prevent swaying. On each of the other floors were also 
doublelines of heavy wooden columns, resting on beams 
laid from east to west, to act as floor supports, there 
having been from forty to fifty of these wooden columns 
on each floor. The interior of the old building was 
thus for a time entirely supported by the partition 
walls, themselves shored up by vertical lines of shor- 
ing from the basement up, and by the party wall on 
the south, independent of its three former outside 
walls. 

The new building is of granite for the first two 
stories and of Indiana sandstone above. Commencing 
on the granite piers at the top of the second story, a 
heavy wrought iron hexagonal segment column is car- 
ried up in each pier opposite the old partition walls, 
on the Nassau Street and Park Row fronts. These 
columns form anchorages. in the side walls, to which 
are secured cross girders, resting on the three rows of 
pillars extending from side to side in the interior, these 
girders forming the fioor supports in place of the old 
partition walls. The floors of the new building being 
of the same height, respe^ tively, as those of the old, it 
has been a simple matter, as the outside piers were car- 
ried up, and the vertical columns in line therewith on 
the inside, to transfer the load sustained by the shor- 
ing and the old partition walls to the girders designed 
to carry the interior weight in the building. The floor 
beams are similar to those used in the old structure, 
and most of these have been used in the new building, 
but, instead of the brick and mortar arches, a hollow 
brick is used to make a flat arch and corresponding 
flat finished ceilings. 

The double iron columns resting on the central piers 
are only carried to the fourth floor on the line of piers 
nearest the Spruce Street front, while on the two other 
lines of piers these double columns reach to the fifth 
floor, single columns being carried up therefrom, in 
each case, for the several stories above. These col- 
umns, made of six plates each, rolled to shape as seg- 
ments of a circle, with longitudinal flanges and solidly 
bolted together, are all exceptionally heavy, as are also 
the cross girders resting upon and strongly bolted to 
them and to the anchorages in the side walls. This 
plan of building also leaves each floor free from any 
obstruction, except such as made by the columns, 
affording ample light from the windows on three sides, 
while giving opportunity for the most advantageous 
subdivision of the room into various sized offices and 
business apartments. 

The thirteenth story of the new building will be 
28 feet from floor to ceiling, its windows looking out 
above the highest structures of the city on all sides, 
and its slate and iron roof pierced with several sky- 
lights. This story will be occupied, as was the top 
floor of the former building, by the composing room 
of the Times, and the 100 or more printers and proof 
readers there employed have reason to expect that, in 
the new structure, theirs will be the finest workroom 
of its kind in the world. 

There will be three hydraulic passenger elevators, 
which, with the stairway, will be on the line of the 
party wall on the south, midway between Nassau 
Street «.n4 Pftrk Rew. The VmSWiniy wiU few always 



open, as work in a great newspaper office never ceases. 
A large proportion of the leading newspapers of the 
country also have offices in the immediate neighbor- 
hood of Printing House Square, the new structure 
being at the very focus of, perhaps, the most pro- 
nounced and most constant activity of any portion of 
New York City. 

The rapidity with which the work has been pushed, 
from the day on which its prosecution first became ap 
parent to the public, hasbeen quite remarkable. 'I'h ■ 
design is to have the new structure completed and 
ready for occupancy next spring. Work on it has, 
therefore, been continuous, with different sets of work- 
men, day and night, except on Sundays. The contract 
for cutting the freestone was not let till March, but 
there has been no apparent failure to keep the builders 
busy, although some of the stones have been very 
heavy, several of those in the granite piers weighing 
six to seven tons each. The iron work is all furnished 
by the Cornell Iron Works, of New York City. The 
possibility of accomplishingthe work at all, however, 
and carrying on the publication of the paper on the 
premises at the same time, was due principally to the 
fact that the press room, under the sidewalk and street 
of the Spruce Street front, was substantially undisturb- 
ed by the building operations. 

The I'itnes Is printed on five Walter presses, each 
printing from a continuous roll of paper, and each 
press occupying a floor space of about 8 by 12 feet. 
The power had been supplied by one engine, through 
the necessary belting and shafting, but this was found 
to be in the way of the builders, and in place thereof a 
small, incased, upright engine was placed near and 
geared to each press, a small pipe furnishing steam at 
about 70 lb. pressure, giving ample power, and the 
engines taking up so little room in each case as to seem 
almost a part of the press. These presses are capable 
of printing 20,000 copies per hour each, and this capa- 
bility has been constantly maintained in the press 
room, notwithstanding [the aspect of chaos prevailing 
above. The Tim,es newspaper, therefore, has in no 
particular borne evidence of the somewhat remarkable 
conditions under which it has been produced while 
its old quarters were undergoing demolition and the 
walls of its handsome new structure rising above those 
of all its neighbors. 



wide Span Cables. 

The plan for a great suspension bridge across the 
Hudson River, twenty-seven hundred feet in span, 
which is now under consideration before a government 
commission, and will probably be carried into execu- 
tion if the commission does not disapprove it, is, it ap- 
pears, far surpassed, at least in span, by certain tele- 
graph cables, which have only their own weight to 
bear. In the Madras Presidency, in India, the River 
Kistna is crossed by a cable swung between supports 
five thousand and seventy feet apart, and one has just 
been put up in China, forty-six hundred and forty- 
eight feet in span. The versed sine of the curve formed 
by this cable is five hundred and fourteen feet. The 
whole weight of the suspended portion is only six and 
one-half tons, and the breaking resistance fifteen thou- 
sand pounds, so that there would seem to be no great 
difficulty, by building the supports high enough, in 
bridging almost any chasm by similar ropes, and es- 
tablishing footways between them. — Amer. Architect. 
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New liine between Peru and Panama. 

H. M. Brent, United States Consul at Callao, reports 
the establishment by Chili of a new line to Panama. 
The South American Steamship Company is a Chilian 
organization, based on a capital of $3,500,000 (silver), 
and receives a subsidy of $225,000 from the government 
of Chili on extending the service to Panama, and for 
carrying the mails. By a special understanding with 
that government, the larger vessels belonging to the 
company are to be placed in the national service in the 
event of war. The fieet of the company numbers 
eighteen large steamers, measuring 33,000 tons regis- 
ter, and provided with all improvements of the most 
modern class. The commanders are principally 
American and English, and men of recognized skill 
and experience. This company will make special 
efforts toward furnishing prompt communication and 
passage between Peru and the Dnited States. 



Cast Steel Shells. 

The Pittsburg Steel Casting Company has produced 
at their works a cast steel shell, conical in shape, six 
inches in diameter at the largest end and tapering to a 
point two and three-quarter inches, including the 
opening at which the cap is placed. It has an elonga- 
tion of twenty-one and one-fourth inches and weighs 
ninety-five pounds, requiring five pounds of powder 
for a charge, making the total weight 100 pounds. 
Fifty pounds of powder will throw the projectile a dis- 
tance of six and one-half miles, and it will travel at the 
rate of 2,000 feet per second. The company has re- 
ceived an experimental order for 600 shells, which will 
be J'oUowad by one for 2,000. 



© 1888 SCIENTIFIC AMERICAN, INC. 



ii8 



^txtntxiu %mmtm. 



[August 25, 1888. 



TH£ NEW BOUEN BBIS&E. 

The great progress made in recent years in the manu- 
facture of steel has permitted of employing this metal 
in work that was formerly done exclusively in iron. 
Although steel is harder than iron, it is also more brit- 
tle and less malleable. At present, it is possible to 
manufacture steel which presents the same advantages 
as iron, with a much greater strength. Dnder such cir- 
cumstances, and with some boldness, it became possi- 
ble to attempt the use of this metal in bridge build- 
ing. This has just been done at Rouen, where the 
first bridge constructed of steel was opened to traffic on 
the 23d of June. 

As shown in our engraving, the new bridge consists 
of three arches and a straight span on the left bank. 
The arches are unequal, on account of the necessities 
of navigation, and are respectively, starting from the 
right bank, of 40, 48'8, and 546 meters span. The en- 
tire width between railings is 20 meters. The steel 
arches are wind braced with iron. The railings are 
of cast iron. The bridge rests upon masonry piers 
built through the intermedium of compressed air, ex- 
cept the land abutment of the left shore, which is 
built upon piles. The whole rests upon a bed of 



theria which require a more energetic local treatment 
than the one just described. In fact, we think that an 
early clearing out of the bowels with calomel — some- 
times in massive doses — followed up after a short inter- 
val by the administration of lime water and the use of 
a suitable tonic and roboraut regimen, constitutes a 
method which comes the nearest to being of universal 
applicability of any one with which we are familiar; 
and we think that the use of the lime water is of more 
consequence than any other part of the treatment, ex- 
cept it be the^feliminary purgation. — Med. and Surg. 
Reporter^ 

' • » <•>» 

Ii^luence of Forests on Climatic Conditions. 

Although scientists are not in perfect accord as to 
the influence that forests exert upon climatic condi- 
tions, nevertheless there is sufficient agreement among 
them for us to know that they do exert powerful and 
beneficent influences in many directions. The forest 
acts like a great sieve, and retains the fine particles of 
the soil, which the infiuence of the air and sun, the 
frost and rain, and the action of the numberless roots 
have decomposed. In all forest countries the changes 
of temperature are not so severely felt as in a treeless 



has been removed, although they previously swarmed 
therein. 

In the propagation of fish it is not enough to place 
the fry in the water, they must be provided with food, 
and the best means to do this is to preserve the bor- 
der trees, and- insure a steady supply of water and 
food by preserving the forests whence the supply of 
food is derived. If new forests are cultivated on the 
barren ranges, many a stream now nearly empty dur- 
ing the dry seasons will be refilled with fish and food 
for the many. We are rejoiced to see that of late the 
subject of the conservation and cultivation of forests 
is beginning to receive even a modicum of the atten- 
tion it deserves. We write in the interest of an indus- 
try drawing its revenues from the forests, and we do 
not wish to look forward to a time when such revenues 
shall cease from lack of material to work upon. — The 
Timberman. 

•»<>>» 

Hconomr as It Is Understood at Panama. 

A correspondent of the Montreal Gazette writes as 
follows : " I have referred to the shameful way in which 
valuable plant is used. Now, to cite a fact, to point a 
moral and adorn an ' o'er true tale.' Quite recently a 




THE NEW EOTJEN BRIDGE. 



marly clay, the surface of which is 14 meters below 
the lowest tides. 

The construction of the bridge necessitated the use 
of 690,000 kilogrammes of steel and 585,000 of iron. The 
entire cost was 2,900,000 francs, not including 50,000 
francs paid for the erection of a temporary foot bridge 
and the demolition of the old suspension bridge oper- 
ated by a company which had the right to collect a 
toll of one centime from each person, and which was 
bought oft for 1,120,000 francs. 

The new bridge certainly does the greatest honor to 
the engineers who planned it — Messrs. Lavoinne and 
Juncker. The construction was undertaken by the 
Fives-Lille Society. The work was done under the su- 
perintendence of Mr. Porcher, acting under the direc- 
tion of government engineers Mengin and Cadart. — 
U Illustration. 



Ijime IVater In Dlplitberla. 

Lime water is an admirable remedy in cases of diph- 
theria. Its local effect is most useful in cleansing and 
purifying the fauces, and its mode of application is the 
easiest imaginable. It requires no spray apparatus, no 
douching, and no effort at gargling. It is sufficient to 
have the patient slowly swallow a teaspoonful or more 
every hour, in order to get good results from its use. 
This fact is of the greatest importance in treating 
children, who are too often cruelly tortured in the at- 
tempt to make local applications to the throat. Lime 
water can be given easily, and is taken readily by 
children ; and there are, we believe, few cases of diph- 



country or on the open plains, and it is a popular 
saying that the forest streams are cool in summer and 
warm in winter. The forests not only regulate the 
flow of water, but they purify it. Where the water 
of a stream has been polluted, as' by sheep washing, 
for instance, after having passed for a few miles 
through a shady and dense forest, the water appears 
as clear as it was previously. 

Again, it is thoroughly well established that the 
presence of large tracts of timber has a well defined 
influence upon the rainfall of the districts in which 
they are situated. Certain portions of France which 
have been denuded of their forests are subjected to 
disastrous floods and overflows, which occur almost 
annually and cause great destruction and distress, al- 
though such visitations were entirely unknown in the 
previous century while the forests were as yet intact. 
In our own country as well the same effects have been 
observed, and the destruction of forests has proceeded 
so rapidly in Prussia of late years that the government 
has passed a law protecting timber. It was found that 
the climate in many districts was changing, and rivers 
and lakes were becoming shallow in consequence of the 
wholesale cutting away of wood. 

This feature of sylvan influence has been frequently 
adverted to in our columns, but there is another man- 
ner in which the presence of trees exerts an influence 
that is not so' generally known. Close observers have 
ascertained that rivers running through treeless tracts 
of country are nearly, if not quite, destitute of fish, and 
that iish will desert a stream from which the timber 



new 4,000 kilo, grue, or movable crane, went off the line 
near the Culebra cut. They cost $2,500 each. Down 
the slight embankment it went. The intelligent fore- 
man of that section, instead of making any effort to re- 
cover it, simply buried it by ordering in a train of 
dumping cars. The crane was buried and remains 
buried. Its burial simplified the whole matter. It 
was not his, and the company had dozens idle. Words 
fail to convey any idea of how machinery has been used 
there. An engineer told me that three-fourths of the 
$30,000,000 worth of machinery on the Isthmus is rust- 
ing and much of it is useless, valueless even as old 
metal, owing to its location. The canal company 
takes credit for $30,000,000 worth of machinery on the 
Isthmus." 

. ^ « > t ^ 

The Bendego Meteorite. 

This famous mass of iron was landed in Rio de 
Janeiro June 45, and is now in the national museum of 
that city. The transportation over 115 kilometers of 
mountainous country to the nearest railroad station 
was directed by Chevalier Jose Carlos de Carvalho in 
the name of the Sbciedade de Qeographia de Rio de 
Janeiro, the necessary funds, amounting to about 
$10,000, being generously furnished by Baron Guahy. 
The weight verified on the scales of the Bahia R.R. is 
5,361 kilogrammes. The comparative thickness of the 
crust of oxide formed since the first attempt to remove 
it in 1785, and that found in theoriginal resting place, 
afford a basis for a rough guess at its age, which may 
safely be put down as over six centuries. — Amer. Jour. 
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SIMPLE EXFEBIMENTS IN PHYSICS. 

BY GEO. M. HOPKINS. 

Although there is no shorter or quicker route for the 
descent of a falling body than that of a plumb line, it 
has been shown that a body projected horizontally 
with whatever force, and describing a long trajectory, 
will reach the earth in exactly the same time as an- 
other similar body simply dropped from the same 
height. There are many simple and ingenious devices 
for demonstrating this fact. If the experiment could 
be brought within convenient compass for observation, 
nothing would be better for the purpose than an 
ordinary gun, with powder as the propelling power, 
but this is of course out of the question. It is there- 
fore necessary to resort to apparatus which may be 
used in an ordinary room, so that both projected and 
falling ball may be seen and heard. The apparatus is 
still a gun, but a very harmless and inexpensive one. 
It is a. modified " Quaker gun," a well known toy used 
for shooting marbles. 

Pig. 1 is a perspective view of the gun, showing it im- 
mediately after its discharge, and Fig. 2 is a longitud- 
inal section showing the gun ready to be 
discharged. The gun consists of a wooden 
barrel chambered at the muzzle to receive 
the marble and provided with a rod at- 
tached to the breech piece, extending into 
the barrel and arranged to be propelled for- 
ward by a strong elastic rubber cord stretched 
over the breech piece, with its ends nailed 
to the sides of the gun barrel. 

Two changes only are required to adapt 
the gun to scientific use. First, the notch- 
ing of the rod passing through the barrel 
and the application of the trigger, D, for 
engaging the notches, and second, the support for 
the falling ball at the muzzle of the gun. The 
trigger, D, is merely a strip of sheet metal pivoted to 
the end of the barrel by an ordinary screw. In the 
muzzle of the gun at the under side is formed a slot, A, 
and in the end of the gun on opposite sides of the 
slot are inserted eyes, B. In these eyes is journaled 
a wire support, C, which supports the ball to be dropped 
at one side of the muzzle out of the path of the pro- 
jected ball. The wire support, C, forms a lever, one 
end of which projects into slot in the barrel and is held 
by the ball in the muzzle. When the rod in the barrel 
is liberated by pulling the trigger, D, the ball in the 
muzzle is projected, thereby releasing the wire support, 
which immediately turns and allows the other ball to 
drop. It will be noticed that both balls reach the 
floor at exactly the same time, without regard to the 
amount of force applied to the projected ball. 

The falling ball is impelled by the force of gravita- 
tion only. The projected ball is acted upon by two inde- 
pendent forces — the force of gravitation, which draws 
it toward the earth, and the projecting force, which 
tends to move it in a horizontal line. The projecting 
force is concerned onlj' in carryingtheball horizontally 
forward, and does not in any way interfere with the 
action of gravitation, but gravitation brings the ball 
gradually nearer the earth, Until it finally strikes, the 
force with which it strikes being the resultant of the 
two forces acting upon it. 

< ( » > » 

THE MAGIC BOSE. 

All our readersknowtheexperiinent which is familiar 

to rifle and pistol luarksmen, and in which an eggshell 

is made to remain in equilibrium at the top of a jet of 

water. A very light ball of cork, or even a pellet made 



This tube, on the one hand, extends slightly beyond 
the petals of the flower, and on the other is prolonged 
in such a way that it can be held in the mouth, the 
flower being at a distance of about ten inches from 
the eyes. 

If the tube be blown into regularly, and a small 
elder pith ball, to which two artificial butterflies are 
affixed by slender wires, be placed over the flower, the 
ball, when well centered in the current of air, will re- 
main suspended therein at an inch or so from the 
flower. As the current of air is invisible, the effect 
produced is very surprising, and the butterflies, in- 
cessantly in motion, appear to be engaged in rifling 
the flower of sweets, after the manner of living ones. 



^xT^trr: 



Fig. 2.-L0NGITTJDIlfAI SECTION OF GUN. 



windows, and above all do not cool your carriage off 
too suddenly while it is heated, V^y dashing water over 
it in that condition ; let it cool off gradually by stand- 
ing in a shady place, or at least until you can bear your 
hand on it without almost burning it. The reason is 
that the varnish and paint is softened up so that the 
sudden reaction will be very likely to cause it to crack, 
if not to flake off altogether. Water should never be 
allowed to dry on a carriage, either by the action of 
the sun or atmosphere, but should be dried off with !i 
chamois. — Carriage Monthly. 
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THE MAGIC BOSE. 

of bread crumbs, is capable of resting in equilibrium in 
a current of air, and the method of performing the ex- 
periment we have already given in a preceding number. 
One of our readers, Mr. Martinaud, an electrician, sends 
us, under the name of the "magic rose," a charming 
little device based upon the same principle. The ap- 
paratus is not new, but is none the less interesting, and 
is not much known. The artificial rose, which is of pa- 
per, is traversed by a metallic tube that forms its stalk. 



Fig. 1.-FALLING AND PSOJECTED BALL. 

It sometimes happens that the ball revolves in the 
current and carries along the butterflies, which thus 
describe a circumference around an axis. It is un- 
necessary to say that the blowing must be done with 
great regularity. — La Nature. 

■ ♦ < » > » ■ 

Blisters on Panels. 
This is a subject which has puzzled a great many, 
and various have been the different explanations given 
concerning the cause and remedy ; we propose among 
the others to give what we believe is one great cause, 
and that is the direct influence of the sun's rays. We 
have noticed that in nearly every instance the blisters 
show themselves during the summer months. We 
have also noticed that immediately after a shower, 
when the carriage has been exposed to the rain and 
then left standing with great drops of water on the 
panels, the danger is greatest, although the theory 
has been that the shower has cooled them off ; we 
think different, in at least this respect. The rain 
may have cooled the great body of the surface off, 
but where the spots of water are allowed to remain, 
and the full force of the sun is brought to bear upon 
them, they are then converted into what might be 
called suctions ; the heat is in a measure concentrated 
into a small surface, which in the act of drying draws 
the softened paint up into what we call blisters ; that 
is our opinion, formed after some little observation-. 

After the blister is once allowed to dry, there is no 
way to get it down ; any attempt to do so would break 
it off, as it then becomes brittle, exactly as it does when 
you blister with the iron or lamp when burning off. 
In this case, if taken in time, it has this advantage over 
the other: it is not burnt paint as the other is, but 
simply softened up and drawn; it looks as though it 
was twice as large as the other, but 
in reality is not ; by simply pressing 
down on it while it is hot you can 
restore it to its place, of course with 
the loss of considerable of its luster ; 
it will naturally show where it has 
been, but will not be a blank space, 
as it would be if allowed to flake 
off. Another way blisters are liable 
to form is to allow the job to stand 
either in the coach house or shop 
near a window ; the sun is very 
likely to form a focus on some of 
the panes, and, striking o,n the pan- 
els of the body, or, as in some cases, 
on the carriage parts, the rays are 
concentrated on one particular spot, 
acting just as though it was what 
In our boyhood days we used to call 
a burning glass. 

The safest way to guard against 
all danger is, be careful about how 
the carriage is subjected to either 
the rain or heat. If caught in a 
shower, have a chamois skin with you ; it will not take 
very long to dry the surface off, and then you are sure 
you are running no risks. If compelled to stand any 
length of time in the sun, turn the carriage around once 
in a while, so as to allow the sides to cool alternately. 
The danger is not near so great when the painting has 
been done properly on the job. Never allow the carriage 
to stand in the coach house near a window, unless you 
have a cover for the exposed parts, or curtains on the 



Tbe Coolest Town In the IVorld. 

In the Berlin Meteorologisahe Zeitschrift for June, so 
says Nature, Dr. Hann gives an interesting account of 
the winter temperature of Werchojansk (Siberia), de- 
duced from several years' observations. The town, 
which lies in the valley of the Jana, about 9 feet above 
the level of. the river, in latitude 67° 34' N., longitude 
133° 51' E., and at a height of about 350 feet above the 
sea, has the greatest winter cold that is known to exist 
upon the globe. Monthly means of — 58° F. occur even 
in December, a mean temperature which has 
been observed nowhere else in the polar re- 
gions ; and minima of — 76° are usual for the 
three winter months (December-February). 
In the year 1886 March also had a minimum 
\ — 77°, and during that year December and 

January never had a minimum above — 76°, 
while in January, 1885, the temperature of 
— 89° was recorded. These extreme readings 
are hardly credible, yet the thermometers 
have been verified at the St. Petersburg 
Observatory. To add to the miseuy of the 
inhabitants, at some seasons the houses are 
inundated by the overflow of the river. The yearly 
range of cloud is characteristic of the climate ; in the 
winter season the mean only amounts to about three- 
tenths in each month. 



Artificial Emeralds, 

At a recent session of the French Academj' of Sciences, 
Mr. Daubree, in behalf of Messrs. Hautefeuille and 
Perrey, presented an interesting note on the production 
of emeralds. These learned chemists have succeeded 
in producing very beautiful crystals of emerald by 
fusing silica, alumina, and glucina (with traces of oxide 
of chromium) with acid molybdate of lithia. The ma- 
terials were heated to a temperature of from 600° to 
700° for fifteen days. 

There were obtained 15 grammes of small crystals of 
about a millimeter, having all the mineralogical and 
physical characters of the natural emerald. The longer 
the operation is continued, the larger the crystals be- 
come. — Annates Industrielles. 



THE MAGIC BOSE BTTSH. 

In lectures on chemistry, the professor, in speaking 
of aniline colors, in order to give an idea of the color- 
ing power of certain of these substances, performs the 
following experiment : 

Upon a sheet of paper, he throws some aniline red, 
which, as well known, comes in the form of iridescent 
crystals. He shakes the surplus off the paper into the 
bottle, so that it would be thought that nothing re- 
mained on the paper. If, however, alcohol, in which 
aniline colors are very soluble, be poured over the 
paper, the latter immediately becomes red. 

This experiment may be varied as follows : Instead 
of scattering the aniline over paper, it is dusted over 




THE MAGIC BOSE BITSH. 

the flowers of a white rosebush, and the flowers are 
shaken so as to render the dust invisible, and then, 
when a visit is received from an amateur of horticul- 
ture, we tell him that we have a magic rose bush in our 
garden, the flowers of which become red when alcohol 
or cologne is poured over them. The experiment is 
performed with the aid of a perfumery vaporizer, and 
the phenomenon causes great surprise to the spectators 
who are not in the secret. — La Nature. 
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India Rubber. 

At the recent Manchester exhibition Charles Macin- 
tosh & Co., of that city, made an exhibit divided into 
two parts, one of which is devoted to the origin of 
India rubber and the various materials used in its 
manufacture, and the other to the processes of manu- 
facture of finished articles. Professor Watson Smith 
says : 

Probably no exhibit illustrating the India rubber 
industry has ever before been shown of so complete 
a kind. 

The articles exhibited are the entire trunk of an 
India rubber tree {8iphonia elastica), specially ob- 
tained from South America, and from which fine Para 
rubber is obtained. It is a tree inhabiting dense for- 
ests on the banks of the Amazon and several of its tri- 
butaries, where it is called the '■' Seringue."' The chief 
district from which its caoutchouc is obtained is, ac- 
cording to Wallace, the country between Para and 
the Xinqui River. The ",Sfip^owia" species comprises 
trees varying from twenty-five to upward of one hun- 
dred feet in height, and all contain a milky juice in 
more or less abundance, though they do not all yield ca- 
outchouc of good quality, that from some of the species 
being brittle. The fruit is a rather large capsule, com- 
posed of three one-seeded pieces, which split in halves 
when ripe. The raw seeds are poisonous to man and 
to quadrupeds, but macaws eat them greedily, and they 
are an excellent bait for fish ; long boiling deprives 
them of the poisonous principle, and renders them 
very palatable. The bulk of the caoutchouc exported 
from Para, whence our chief supply comes, is ob- 
tained from S. brasiliensis, which is the one common 
in the forests of the Province of Para, but that brought 
down the Amazon and Bio Negro is derived from S. 
lutea and 8. breoifolia. The thin white milk is ob- 
tained by making incisions in the trunk, from which it 
exudes. The trunk exhibited is thus punctured, and 
a pocket-shaped receptacle of clay has been attached 
just below the puncture so as to represent the way in 
which the milk is caught. This clay receptacle is fur- 
nished with a lip, so that the milk overflowing may 
be caught in the earthen vessels used by the native 
workpeople. 

This clay receptacle to the tree holds about a tum- 
blerful, audit requires about three hours to All if the 
tree be fruitful ; this will give an idea of the rate of flow. 
When the first cutting ceases to yield, the natives 
make a second one lower down, and so on until they 
have exhausted the milk in the tree, which is done by 
making in all four incisions, all at equal distances. 
They then pour the milk into larger vessels, gather 
heaps of Urucari or Inaja nuts, which yield a thick 
oily smoke, and set them on fire. Now they begin the 
manufacturing process by covering the wooden forms 
for sheets, long and flat bottles, etc., with clay (so as 
to be able to detach the rubber easily afterward), dip 
the forms into the milk, and hold them over the smoke. 
As soon as the milk is dry, they dip them a second 
time, and so on till the rubber is of sufficient thickness, 
they then take it off the form, and it is ready for ex- 
portation. 

A tree cannot be again made use of for two years, as 
it requires that time to recover its exhausted strength. 
A section of a rubber tree is shown, measuring about 
18 inches in diameter, also a bottle of the white milk 
brought from Para, and now coagulated. The actual 
trunk of the tree is so arranged as to appear to form 
the foreground of a picture in which the scene is com- 
pleted in a very ingenious manner, as a painting, the 
foliage of the trees being represented, the natives at 
work curing the rubber, carrying the milk, etc. ; a 
small sapling {Ficus elastica) actually growing, and 
planted close to the picture referred to, assists still 
further the imagination of the visitor. Specimens of 
the Urucari nuts are shown, and also of crude rubber 
as imported — fine Para, negro head or Sernamby, Man- 
gabeira, and Ceara. 

In the other parts of the exhibit are three other pic- 
tures portraying all the details of the native work — 
the collecting of the rubber from the trees, smoke cur- 
ing, a rubber collectors' settlement, and a river boat. 
An actual specimen of such a boat, made of rubber, is 
also to be seen. Specimens of washed Para rubber, 
pure solid rubber block, and fine cut sheet used for 
making tobacco pouches, elastic bands, surgical band- 
ages, etc., are shown, along with drugs, chemicals, and 
pigments used in the manufacture of rubber goods. 
Very interesting also are the six specimens illustrating 
the products of destructive distillation of caoutchouc. 
Elastic Rubber Thread.— Ih^ manufacture of this is 
one of the most important branches. This thread is 
used for weaving with silk or cotton into elastic webs 
for boots, braids, and other articles of dress. Among 
these threads are some exceedingly fine vulcanized va- 
rieties shown by this firm. A considerable variety of 
articles used for mechanical purposes is shown, and also 
a convenient form of matting recently introduced, 
which is finely ribbed. It is used as floor cloth, and 
presents several advantages in such use ; it is styled 
" Rabdotos." There are also waterproof and airproof 
fabrics and all varieties of garments, mattresses which 
can be used on board ship, and, by being lnilat«d, will. 



in case of necessity, serve as rafts. A camp equipment 
is shown, consisting of bed, air mattress, folding bath, 
and bucket, playing balls, Macintosh tennis balls, and 
elastic bands. 

The works of this firm were first established in 1824 
by Mr. Charles Macintosh, who first applied India rub- 
ber to the warterpoofing of articles of clothing, whence 
the term " Macintosh." The processes used to ren- 
der rubber non-adhesive and Insensible to cold, usually 
termed vulcanization, are the invention of Mr. Thomas 
Hancock, one of the members of the firm. The effect 
of vulcanizing is also to make the rubber permanently 
elastic, as well as Insensible to cold or heat, besides re- 
sisting largely the dissolving action of oils or fatty 
matters. Vulcanization has enabled rubber manufac- 
turers to produce articles applied by engineers in ma- 
chines driven by steam or otherwise. 



Natural Hlstorjr Notes. 

The Resurrection Plant. — The curious property pos- 
sessed by the " resurrection plant " {Selaginella lepi- 
dophylla) of curling up into a ball in a dry atmo- 
sphere and uncurling when placed in water, like the 
rose of Jericho (Anastatica hierochuntina), is well 
known, but the cause has not hitherto been explained. 
Mr. Leclerc du Sablon has made a microscopical ex- 
amination of the plant, and has determined that the 
curling up is a purelyjphysical phenomenon, due to the 
existence in the upper surface of the stems of a layer of 
short, thick-walled cells that contract more strongly in 
drying than others which form a thinner layer inside the 
cortex of the lower surface. The curling of the frond 
that occurs is therefore very similar to the dehiscence 
of the spore cases in the nearly allied order of ferns. The 
curling up of Selaginella lepidophylla, however, differs 
from that of the rose of Jericho in the fact that in the 
latter the object appears to be to protect the seeds, 
the rolling along of the plant by the wind serving to 
carry the seeds to a distance in safety, the plant, mean- 
while, losing its vitality. On the other hand, the se- 
laginella preserves its vitality, even in a dried state, 
for a considerable length of time, not only expanding, 
but sending out roots when placed in a sufficiently 
moist situation. Mr. Du Sablon shows that this pro- 
perty is due to the fact that the thick-walled cells con- 
t^n a dense, opaque protoplasm, such as is present in 
the cotyledon or albumen of some seeds. This proto- 
plasm is further protected by the thick membrane of 
the cells from external Influences of temperature, etc., 
so that the plant can easily assume a state of active vi- 
tality under conditions similar to those under which 
seeds germinate. 

Cause of Chameleon Changes. — If we take three pieces 
of glass, and distribute over one several small drops of 
brown paint, by pressing on this with another glass 
the drops are spread out, giving to the whole glass a 
delicate brown tint. If we now separate the glasses a 
little, the paint collects in drops, and the tint partly 
disappears. If we take the third glass and place on it 
a few drops of green paint, and then press it against 
one of the others, a green tint will show through the 
layer of brown dots. The skin of the chameleon is, 
roughly speaking, made up of three such layers, with 
dots of pigment called chromatophores between them. 
These dots may be contracted or spread out in thin 
layers, the resulting color depending on the color of 
the chromatophores affected. The power of adapting 
color to surrounding objects is known to naturalists as 
" protective resemblance," and many cases of it are to 
be found in both the animal and the vegetable king- 
doms.— JTie Swiss Cross. 

Receptacles of Secretion in Plants. — Two methods of 
formation of the cavities containing oils and oleoresins 
in plant tissues are generally recognized by botanists. 
In one of these, to which the term "lysigenous" is ap- 
plied, the cavity is supposed to be formed by the de- 
struction or absorption of a certain number of contigu- 
ous cells, and in the other, or " schizogenous,'' mode of 
formation, the cavities are said to be formed by the 
separation of neighboring cells, leaving an interspace. 
Authorities vary in their opinions as to the mode of 
formation in the same plant, as, for example, in the 
rue (Ruta graveolens), in which it has been stated that 
the cavities are first ^chizogenous and ultimately lysige- 
nous. Mr. Leblois, with the object of clearing up the 
difficulties thus created, has undertaken a lengthy ex- 
amination of plants of different natural orders, and 
has arrived at the conclusion that in all cases the 
origin and mode of development of oil cells and recep- 
tacles of secretion are the same. The oil cell is formed 
by a mother cell dividing into four cells, which leave a 
line of separation. These cells, by subsequent divisions, 
increase the size of the cavity. When several contigu- 
ous cells act in the same way, a secretory canal or a 
long instead of a round cavity is formed. He also 
points out that the layer of cells immediately surround- 1 
ing the oil cavity appear to have a protective function. 
The Pottery Tree. — Among the useful vegetable pro- 
ductions of Brazil may be mentioned the pottery tree, 
Moquilea utilis. The wood of this tree is very hard 
and contains a very large amount of silica, not so 
much, however, as the bark, which is largely employed 
as a sonrea of «iliea in th« niannfaoturs q{ pottsry, In 



preparing the bark for the potter's use, it is first 
burned, and the residue is then pulverized and mixed 
with clay iu varying proportions. With an equal 
quantity of the two ingredients, a superior quality of 
ware is produced. This is very durable and will stand 
almost any amount of heat. The natives employ it for 
all manner of culinary purposes. The bark, when 
fresh, cuts like soft sandstone, and the presence of the 
silex may be readily ascertained by grinding a piece of 
the bark between the teeth. 

An Elephant Euneral. — The St. James Gazette prints 
the following letter from a planter in Ceylon, giving a 
remarkable account of the removal of the body of a 
dead elephant by its comrades of the herd : 

" I went after a herd of eight elephants, and came up 
with them about 3 P.M. After stalking I got a chance 
at the one which seemed about the biggest of the herd, 
and dropped it at the first shot. It turned out to be a 
big cow elephant. About two hours afterward I had 
the tail and feet cut off and taken to the bungalow. 
Next morning I went to the spot to look at the ele- 
phant and found her, or what remained of her, non 
est. After looking around, I saw the herd had been 
around during the night, and I soon discovered a 
track where they seemed to have retired in a body. I 
followed this through a thick bamboo jungle, and 
about 500 yards further on, I came upon the dead ele- 
phant, lying in the bottom of a rocky stream. Judg- 
ing from appearances, the body of the elephant had 
been carried to the top of the bank, and from there 
rolled into the stream. Prom the tracks, it was plain 
that the body had not been rolled, but carried to the 
bank, and it was plain that it had been rolled through 
the managrass, which grows on the sides of the stream. 
The jungle through which the body was brought to 
the stream was very heavy, with bamboos growing 
close, and the track which the elephants made was 
several yards wide. Some surprise was expressed at 
the circumstances by my neighbors till I showed them 
where the elephant had been shot and where its tail 
and feet had been cut off, and where the body lay in 
the stream, which proved conclusively that by some 
means or other the body had got over the interven- 
ing space in the night." It is difficult to understand 
how elephants with their trunks and feet could raise 
and support the dead body of a comrade. However, 
they seemed to have managed it. 



meta-SuIpbite of Potasb. 

This salt has been recommended as a substitute for 
sulphite of soda in preserving pyrogallic acid in solu- 
tion. This salt is KjSaOs, while bisulphite is HKSOa, 
and is prepared by supersaturating a rather strong so- 
lution of carbonate of potash with sulphurous acid 
and precipitating with absolute alcohol. A white 
aaicular mass of crystals Is obtained which must be 
collected on a filter and washed with absolute alcohol. 
The salt has an unpleasant sulphurous taste, is neutral 
to test paper, and slowly evolves sulphurous acid in the 
air. Doubtless this slow evolution of sulphurous acid 
takes place and preserves pyro. 

» > ■ » • 

Antaeonldn of Poisons. 

The property alleged to be possessed by certain poi- 
sons of counteracting the action of others has been sub- 
mitted to experimental test by M. Roger and the results 
reported by him to the Paris Society of Biology {Med. 
Pr. and Circ, May 23, p. 542) are suggestive of the 
necessity for caution in accepting some statements that 
have been made upon this subject. He found that 
animals succumbed to the effects of a mixture of mor- 
phine and atropine long before the ascertained fatal 
dose of either drug separately had been reached, and 
the same observation was made with mixtures of 
atropine and quinine or quinine and morphine. 

< I » I » 

Poteline. 

This is the name of a mixture of gelatine, glycerine, 
and tannin, to which sulphate of barium, or of zinc, 
may be added, and which may be colored by vegetable 
colors. It may be kneaded while warm. When cold 
it may be used for numerous purposes. It can be 
turned, filed, bored, polished, and can be used for her- 
metically sealing bottles, etc. The proportion of in- 
gredients varies according to the uses. For sealing bot- 
tles, of course, it must be used liquid. Potel, the in- 
ventor, uses it with success for preserving meat, by ap- 
plying it liquid, at a temperature of 50-60° C. — Jour, 
de Ph. d'Als.-Lorr. 



Peroxidb of hydrogen, according to Dr. Love, of 
St. Louis, is a most valuable agent in the treatment of 
diphtheria, ozsena, and in all cases of cancerous ulcera- 
tion and of suppuration or necrosis. He employs it in 
a solution containing 5 to 3 per cent, using most 
frequently, however, a strength of 1 per cent, diluting 
the commercial "ten volume" peroxide with two or 
three times its volume of water. Of its value in clear- 
ing away and effectually deodorizing the decomposing 
exudate is cases of diphtheria he speaks in the most 
emphatic terms, and he regards the remedy also as one 
of great usefulness in scarlet fever, whooping cough, 
and other Sfieaifia diseases. 
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Iilsbtnlns in City and Conntrjr. 

To the Editor of the Scientific American : 

Can you or any of your readers inform me if thunder 
storms are less severe in our large cities than in the 
open country? By that I mean fewer earth strokes, and 
of less volume. 

1 was led to this observation from reading in the 
Supplement of February i, 1888, of the protection af- 
forded the summit of Ventoux, which has not been 
struck since the installation of the Melsens apparatus. 

What that accomplishes on a small scale, it seems to 
me the miles of gas and water mains underground, 
railroad tracks on the surface, and telegraph and tele- 
phone wires overhead, to saynothingof the continuous 
tin roofs and lightning rods, should accomplish on a 
large one, in a city, but I have never seen a comparison. 

There is a story going the rounds of the lay press 
that a building with a slate roof has never been struck 
by lightning. If it has happened, some one of your 
readers will surely know. T. H. S. 

Germantown, Pa. 

[While it is hard to obtain such comparative statistics, 

it is not impossible that some of our readers may possess 

them. The extensive grounding and many gas lamps 

and fixtures in a city should be an element of safety. 

—Ed.] 

< < « > » 

SIseoverjr of Comet Brooks of 1888. 

To the Editor of the Scientific American : 

I have the honorto announce my discovery of a new 
comet early last evening — August 7 — in the north- 
western heavens. 

Its approximate position at discovery was right 
ascension 10 hours 5 minutes, declination north 44 
degrees 30 minutes, which brings it quite near to 
the star Lambda Ursse Majoris. The comet is moving 
in an easterly direction, at the rate of one degree 
daily. It has quite a large head and a broad, short 
tail, which, rather singularly, appears to be pointing 
toward the sun. 

I thought at one time I should have a repetition of 
my experience with the comet of December 26, 1885 
(which many of your readers will recall), in which, to 
complete my observations, I had to remove the tele- 
scope from its stand, carry it around the house, and 
rest it over the front fence. This last comet was quite 
near the horizon when discovered, and soon settled 
down behind the top of a pear tree, but, fortunately, 
the telescope revealed it among the interstices of the 
leaves and branches. In this way I was able to finish 
my observations, telegraphically announce my dis- 
covery, and it was cabled to Europe the same night. 
Otherwise that pear tree would certainly have had to 
come down — and it was loaded with fine fruit, too. 

William R. Brooks. 

Smith Observatory, Geneva, N. Y., August 8, 1888. 



. 



Carbolic Acid In Small Pox. 

The experience of Dr. A. Montefuso in a recent 
epidemic of small pox in Naples indicates that carbolic 
acid is capable of yielding excellent results in the 
treatment of this disease. Its use as an ointment did 
not prove especially beneficial, but, according to the 
Bulletin gen. de Therapeutique, April 15, 18S8, doses 
of from fifteen to thirty grains (daily ?) in about eight 
fluid ounces of water, for adults, led to a decided and 
usually permanent fall in temperature, with diminu- 
tion in the frequency of the pulse and improvement 
in its force. 

Montefuso came to the conclusion, from his experi- 
ence, that carbolic acid is the only remedy which has a 
real influence upon the eruption in variola. He found 
it to lijiiit the extent and the duration of the eruption, 
althou<J:h he does not claim for it an abortive action. 
When used at the beginning of an attack, the pocks are 
often seen to become wrinkled and to dry up in a few 
days, without involvement of the subcutaneous con- 
nective tissue. When suppuratidn has already begun, 
the effect on the eruption is not so obvious, but the 
effect on the constitutional condition is manifest. 

Montefuso did not observe any disturbance of the 
gastrointestinal canal, or — except in one case — of the 
gen ito-uri nary apparatus, from the doses he used and 
recommends. The only contra-indication to the ad- 
ministration of carbolic acid in small pox which he 
mentions is marked nervous manifestations. 

If the observations just cited have been carefully 
made, they certainly justify testing the value of this 
remedy further. It is not the first time it hasbeen pro- 
posed, but Montefuso's experience is one of the most 
encouraging with which we are acquainted. It will 
not be forgotten that the treatment of small pox nowa- 
days is largely symptomatic, and that the fatality of 
the disease under any treatment is much less than it 
was formerly, but any remedy which has a decided in- 
fluence upon the fever and the development of the 
eruption would be a valuable addition to the physi- 
cian's armamentarium. — Med. and Surg. Reporter, 



An Electric Indicator for IiIgbtnliiB Rods. 

A new instrument for recording when a lightning 
conductor has acted is now being brought out by 
Messrs. Hoyer & Glahn, of Schonebeck. Briefly 
described, this instrument consists of a galvanometer 
with a long magnetized needle pivoted on a horizontal 
axis, and kept horizontal by a small weight. Below 
the needle is a soft iron core surrounded by a solenoid, 
which is coupled as a shunt between two points of the 
lightning conductor ; and if this core becomes excited, 
one or the other end of the magnet is attracted, and 
remains attached by virtue of its own permanent mag- 
netism. The inventors thushope that the instruments 
will indicate not only through which conductor a light- 
ning discharge has passed, but also the direction of the 
discharge, whether up or down. Instruments would 
be fixed on the various lightning conductors, and by 
mere inspection of them after each thunder storm it 
would be easy to see which of the conductors are most 
likely to be chosen by the lightning, and should there- 
fore receive the most attention to keep in good order. 
Four of these instruments have now been fixed in 
Munich, in order to test whether the theory advanced 
by the inventors is borne out by practical experience. 

< I ■ I » 

AN IMPBOVED FELLY-CLIP. 
A simple and inexpensive clip for holding the tires to 
the fellies of vehicle wheels is illustrated herewith, and 
has been patented by Messrs. James Higgins and John 
Sullivan, of Grand Rapids, Mich. The clip is prefera- 
bly stamped or formed of steel about one-eighth of an 
inch thick, made narrower at the central part, where 

it clasps the inner 
rounded edge of the 
felly, and gradually 
widened toward both 
ends, which are let into 
notches or recesses 
formed in opposite 
edges of the wheel tire, 
so as to be about fiush 
with the outer face of 
the tire. The clip plate 
may either be fitted to 
the outer faces of the 
felly, and be bent in- 
ward rather sharply at 
both ends to enter the 
opposite side edges of 
the tire, as shown in 
Fig. 1, or it may be let 
flush into the felly, as 
shown in Fig. 8, the ex- 
tremities of the clip en- 
tering the edge notches 
of the tire, the dove- 
tailed or overlapping fit 
of the flaring ends of 
the clip plates on the end parts of the recesses of the 
wheel tire locking the tire closely to the outer edges of 
the felly sections, and increasing the strength and du- 
rability of the wheel. 




HIG&IirS AND SULLIVAN'S 
FELLYCLIP. 



Transatlantic Electrical Iiltleatlon. 

Two important cases have recently been decided in 
the English law courts, which may perhaps come to 
have an important influence upon the future of elec- 
trical lighting in that country, and which may possibly 
be not without some ultimate effect upon similar inter- 
ests upon this side of the Atlantic. The first of these, 
in respect to priority of the date of judgment, related 
to the patent of Gaulard & Gibbs for the distribution 
of electricity by alternating generators and converters. 
The circumstances attending the institution of this 
action, which was on a petition for the repeal of the 
patent, appear to have been somewhat peculiar. It 
seems that a corporation known as Sir Coutts Lindsay 
& Co., working an installation having its centrai sta- 
tion at the Grosvenor Gallery, in London, originally 
equipped their system with the Gaulard & Gibbs ap- 
pliances, having the converters arranged in series on 
the line. This was done u n der a contract, whereby the 
patentees were to be paid a stipulated royalty for 
every electrical horse power installed. After the plant 
had been some time in operation, it was placed by the 
company in charge of an electrician named Ferranti, 
who subsequently reorganized the plant, placing the 
converters in parallel and substituting, in partat least, 
new converters of his own design. A dispute, which in 
time arose concerning the matter of royalties, led to a 
cancellation of the contract and a refusal on the part 
of the licensees to pay further royalties. As a result of 
this, an action for infringement was commenced by the 
patentees, while at about the same time Ferranti ob- 
tained leave to bring a cross action for the repeal of the 
patent. This proceeding appears to have given rise to 
considerable comment, inasmuch as the real plaintiffs 
in the case were Sir Coutts Lindsay & Co. ; but since 
the payment of licenses under the.patent estopped them 
from denying its validity, the action, was ostensibly 
brought by an employe. The patent act expressly 
enumerates, among those who are disqualified to bring 
such an action, the patentee o( a tabsequent and sub- 



ordinate patent. This disqualification was, however, 
got over by obtaining a special leave from the attorney- 
general to bring the action ; a circumstance which has 
caused much comment, and indeed reminds us, in more 
ways than one, of the initiatory proceedings which oc- 
curred in connection with the late Pan-Electric scandal 
in our own country. However, the case was tried in 
court and judgment given annulling the patent. An 
analysis of tne reasons upon which the decision of the 
court is founded shows that the invention was admitted 
to be a most useful and meritorious one, and that its 
novelty was not necessarily impeached by any or all 
the numerous printed publications and paper patents 
put in by the defense for the purpose of showing it to 
have been old. The real difficulty was found in the 
vagueness and insufficiency of the patentees' specifica- 
tion, which failed to distinguish with sufficient clearness 
between what the patentees had done and that which 
was public property. We understand that the case is 
to be appealed, and it would seem as if there were at 
least an even chance of a decision favorable to the 
patentees. Whatever may be the ultimate fate of the 
British patent, it can have no legal bearing upon the 
status of the American patent for the Gaulard-Gibbs 
invention. 

The opinion of Justice Kay in the Edison lamp case 
cannot but be regarded as an exceedingly able one, 
both by reason of the extent and accuracy of the 
knowledge of the state of the art displayed in it and 
of the unerring instinct by which the real issues of the 
case have been grasped and dealt with. The Edison- 
Swan Company went into court with a very strong 
presumption in their favor, arising, of course, from the 
circumstance that both the patents sued on, Edison's 
for the incandescent lamp and Sawyer & Man's method 
of treating filaments by heat in the presence of a hydro- 
carbon (known in England as the Chesebrongh patent), 
had been twice sustained in an action brought against 
Woodhouse & Rawson. But the suit just terminated 
appears to have been defended with far more boldness, 
vigor, and ability than the others, the efforts of the de- 
fendants being mainly directed to establish the inac- 
curacy and insufficiency -of the specification and to the 
inadmissibility of the broad claim in view of the prior 
knowledge of the art, as evidenced by the work of 
Swan, Lane-Fox, and other early laborers in the field. 
Beginning with a masterly analysis of the state of the 
art and of the voluminous testimony presented on both 
sides — and it must be confessed, in the main, exceed- 
ingly well presented — the justice reaches the conclusion 
that the Edison patent is invalid, first, because he aims 
at an exclusive monopoly of all incandescent lamps with 
carbon filaments, a claim which the justice says "is 
far too wide, considering how little Edison had actually 
invented ;" second, because the lamp described in the 
specification never became or could become a commer- 
cially successful one ; and third, because the carbon 
described could not be made without much previous 
experimentation. There are other objections stated, 
but we have enumerated the leading ones. The justice 
also remarked that if the same materials had been 
before the judges in the earlier case, he believed they 
would have reached his conclusion. 

A careful examination of these cases has but served 
to confirm our first impression, that the adverse result 
in both was due to precisely the same cause, viz., the 
utter failure of the solicitors who prepared the specifi- 
cations to comprehend wherein the real invention con- 
sisted, and so to differentiate it properly from the 
prior work of others. Each ignorantly sought to claim 
the whole art, instead of the particular step in advance 
which had really been made, and in thus grasping at 
a shadow the substance has been lost. 

In the same judgment, the Sawyer-Man or Chese- 
brough patent, which is controlled in Great Britain by 
the Edison-Swan Company, and in the United States 
by the Consolidated Company, was fortunate enough 
to have its novelty and validity emphatically re- 
affirmed. We imagine it will be found somewhat diffi- 
cult to compete successfully in the production of in- 
candescent lamps without the employment of the 
hydrocarbon treatment, and hence the position of the 
Edison-Swan Company would seem to be a sufficiently 
secure one, notwithstanding the adverse result with 
the Edison patent. The British law does not permit 
the sale within the realm of goods made by a patented 
process, even though the process be worked outside the 
jurisdiction, and hence the holders of the Chesebrongh 
patent are secured against foreign as well as home com- 
petition. It has been asserted, apparently by author- 
ity, that whatever result attended litigation in England 
respecting a patent, "ergro, a like result must follow in 
this country." It is hardly necessary to point out to 
the intelligent reader that this is a little doubtful, to 
say the least. — The Electrical Engineer. 

Latent Heat of Evaporation of Water. — Reg- 
nault's experiments were made at temperatures above 
0°, and he obtained a formula which led to the vatae 
fi07 units of heat, the latent heat of evaporation at 0°. 
Dr. Dieterici by the use of an ice calorimeter has made 
a direct determination of this constant, and has ob- 
tained the value 596 '4 thermal units at 0°.— Nature. 
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Project for 



Snpplrine 
Lake 



Paris n-om 
Neucbatel. 



tbe Waters of 



M. Ritter brought before the company of Ingenieurs 
Civils, at a meeting which took place on June 1, his 
proposed scheme for supplying Paris with water. An 
account of this is given by the Annates Industrielles 
as follows : 

M. Ritter makes a rapid survey of the divers points 
concerning the execution of the works relating to his 
project. First, he proposes that two submerged tubes 
should be employed, in order that all repairs may be 
effected without hindering the supply of water. These 
tubes are to be immersed by means of four large boats, 
each tube being fixed at the extremity to the masonry 
of the aqueduct by a strong shaft, round which it can 
turn. This system gives every security and facility for 
placing them. The mechanical perforation of the large 
tunnel through the Jura mountains, by means of per- 
forators mounted on carriages and driven by com- 
pressed air, will be greatly facilitated by the favorable 
Mature of the rocks which have to be pierced. The 
limestone is a semi-hard rock very easy to perforate ; 
the length of the tunnel through this mass would be 
only about 500 meters. The rock of the Upper Jura is 
somewhat harder, but also very favorable for working; 
the drills can easily perforate spaces of 1'50 m. every 
two hours, or 0'75 m. per hour, which, counting the 
time for clearing away the materials, bringing back 
the carriages, etc., which takes as long as the boring 
itself, represents a progress of seven meters every 
twenty-four hours, the work being continued night and 
day by relays of men every eight hours. The length of 
perforation through the Upper Jura will be 7J^ kilo- 
meters. Then comes the Oxfordian or Middle Jura, 
mostly of a marly nature, which would require the 
lining of the aqueduct tunnel, as well as the various 
marls of the lower beds crossed by the tunnel. The 
boring of the Oxford strata ■would be somewhat easier 
than that of the limestone rocks of the Upper Jura. 
In this region, therefore, it may be reckoned that the 
progress made would be from 7 to 8 meters. Next 
come the oolite strata, a part of which, known under 
the name of pearly flagstone,- would present greater 
diflBculty, and through which the rate of rapidity of 
perforation by the drills would be diminished by 30 
per cent, and would even descend for certain crystal- 
lized layers to one meter for every two hours' work, or 
0'50 m. per hour. 

However, the advancement made through these beds 
of the oolite group would be on an average at least 6 
meters per day on account of the softer soil of which 
they are in a great measure composed. The length of 
perforation through this mass would be 10 to 11 kilos., 
and it would not be necessary here to face the tunnel ex- 
cept at the crossing of the Eathonian beds. Following 
these is the Liasie rock, the middle part of which is of 
schistose limestone, not very hard, and the lower part 
of limestone known as gryphee limestone. About a 
third of this portion would require the walls of the 
tunnel to be faced with brickwork ; its length would 
be about 6 kilos., and about 8 meters per day would 
probably be the rate of excavation. Then comes the 
trias formed of sandstone, chalk, etc. ; through this, if 
the calculations are realized, the perforation would be 
equally easy ; facing would, however, be necessary for 
more than half of the length. These rocks, on the 
lower strata of which it is more difficult to pronounce, 
present no difficulty as to hardness, as the cuttings 
made through them in Switzerland have shown. There 
would then be no primitive strata with hard and crys- 
talline rocks to traverse. The probability is, therefore, 
that the tunnel could be bored at an average speed of 
7 meters per day. 

The perforation of the longest portion of 18 kilos, 
would take about 1,300 days, or less than four years. 
But to arrive at this result it would be necessary to 
work with two headings, one at the base and the other 
at the head, and to proceed immediately to scatter the 
debris over as large an extent as is compatible with the 
quantity of material. There being a considerable 
quantity of labor available for the execution of the 
work, it might be accelerated, especially the clearing. 
M. Ritter quotes the figures he has taken as a basis for 
his calculations, and estimates the expense at 1,500 f. 
per meter for piercing the large tunnel, and 800 f. only 
for the smaller ones, their section being taken as 26 to 
28 current meters. The works would be lighted by the 
electric light, produced by dynamos worked by the 
engines for general use. The expense of a complete 
installment with two carriages of eight perforators, 
each with their relays, the compressors of 6 kilogs. 
pressure furnishing the air necessary for the engines, is 
estimated at 300,000 f., not comprising the engines em- 
ployed for the water supply. The engines for the 
works are included in the estimate. M. Ritter points 
out that these statements are founded on the estimates 
of first-rate constructors, who have executed the greater 
part of the principal tunnels recently made, particu- 
larly those of the Alps. 

Referring to the siphons, their diameters of 2 '50 and 
2'00, and the calculations as to discharge, have been 
drawn from the old formulas of Darcy, but M. Ritter 
reckons upon profiting by the excess of speed which 



results from the remarkable work of M. "Vallot, facili- 
tating the more exact calculation of the discharges, and 
giving for the cases in question an increased speed of 
nearly 18 per cent for one of the diameters and 10 per 
cent for the second. The siphons of plate iron are es- 
timated at 500 f. the ton ; in certain similar works the 
price has not been more than 450 f. Every 200 meters 
at least an expansion joint enables the pipes to be 
lengthened or shortened. The aqueduct bridges will 
be constructed of cement concrete, which should cost 
85 f. the cube meter. A great number of works exe- 
cuted by M. Ritter have proved to him the possibility 
of executing the numerous aqueduct bridges at the 
prices he indicates. However, he is at present calcu- 
lating the net price of the works for crossing the high- 
est ravines with piles and aqueducts of iron, the latter 
formed of two cases filled with concrete, covered over 
with a roof to prevent the water from being heated by 
the sun. Concerning the repairing of the masonry, M. 
Ritter explains that during its execution the water 
could easily be made to pass through a provisional 
canal of plate iron suspended to the girders which sup- 
port the aqueduct. The question of how to cut the 
trenches for the aqueduct as rapidly as possible has 
been a subject of much consideration, and M. Ritter 
thinks that this kind of work can be done economically 
without removing the upper earth. M. Ritter explains 
his system of staging, making rigid arches supporting 
a kind of roof, which enables the rubbish to be carried 
off, by sustaining the earth of the vault and resisting 
its lateral thrust. By means of levers, the navvy ad- 
vances each outer lagging of the length excavated to 
the frame, placing by degrees and uniting the pieces 
of a fresh frame, and so on. The masons follow the 
navvies. This system would render the slight variations 
in the depth of the soil of little consequence, and would 
considerably economize the length of the aqueduct. 

The expense of the earthwork could be almost fixed, 
whatever the depth from the surface to the center of 
the work might be. M. Ritter concluded by reading a 
letter from M. Comtette, Counselor of State, and Di- 
rector of the Department of the Canton of Neuchatel, 
assuring him that he may rely not only on the sym- 
pathy but the support of the authorities in carrying 
out his project. Not only, adds M. Ritter, would this 
scheme be favorable to France, an important part of 
the population of which would be abundantly supplied i 
with excellent water, but it would be to the advantage 
of the Canton of Neuchatel. In the first place, by the 
indirect realization of a number of projects in connec- 
tion with the making of the great tunnel ; and secondly, 
because it would participate in some degree in the 
profits of the enterprise, which promises to be remu- 
nerative. It would be a real association of interest be- 
tween the two parties ; and on this basis the new aque- 
duct would assuredly be the most solid bond of union 
between the two nations. 



acids with proto-salts of iron, becomes more stable (pre- 
sumably by oxidation), and consequently is less or more 
affected by chemicals which act upon the organic col-" 
oring matter of the ink. There are great varieties of 
writing inks, chromium and vanadium salts being 
sometimes substituted for the iron salts. There are also 
black and colored inks prepared from coal tar dyes ; 
but thinking it highly improbable that any documents 
intended for preservation would be executed in such 
evanescent inks, I did not investigate their behavior 
under such treatment. When ink is thus bleached or 
apparently removed, most of the iron contained in the 
compound remains mordanted with the fibers of the 
paper ; consequently, writing so tampered with or dealt 
with can be restored by the application of gallic or 
tannic acid. The writing is thus reproduced almost in 
its original depth of color. It is delicate work (especi- 
ally in the civil legal aspect of the case to which I have 
referred) to determine in a reliable manner the age of 
any particular writing, and it is necessary that the fol- 
lowing precautions be carefully observed : 

1. The inks must be those known as ordinary writ- 
ing inks, prepared from iron and chromium salts and 
galls. 

2. Writing dried by means of blotting paper is natu- 
rally more easily removed than writing which is allowed 
to dry on the surface of the paper ; and light writing 
is somewhat more easily removed than coarse and heavy 
writing. 

3. The bleaching solution must be exceedingly dilute, 
otherwise the action is so rapid and powerful that both 
old and new writings are removed almost simultane- 
ously. 

4. The action must be carefully watched so as not to 
be too long continued. Lastly, very old writing which 
has become brown by age, although it resists the action 
of weak solutions of bleaching powder and peroxide of 
hydrogen, will show signs of giving way almost in- 
stantly when acted upon by dilute nitric, hydrochloric, 
and oxalic acids. 

Although I have only made use of a well known pro- 
cess and materials to obtain the results I have indicated, 
still I think such a simple means of detection may act 
as a check to frauds which are becoming only too com- 
mon. There was a most interesting paper read before 
the Literary and Philosophical Society of Manchester, 
in the session of 1879 and 1880, by Mr. W. Thomson, 
F.R.8.E., which I commend to the study of any one 
wishful to carry this investigation further than I have 
been able to do. In it the author gives many curious 
and interesting facts in connection with the behavior 
of writing inks under the influences of various chemical 
compounds. — Journal Society Chemical Industry. 



Action of Bleaeblng Agents npon ^Vrlttns Ink. 

BT BOBBBT IRVINE, 7.B.S.B., P.C.8. 

It is well known that ordinary writing is easily re- 
moved when it is acted upon by bleaching agents. Ad- 
vantage is taken of this fact by unscrupulous persons 
desirous of altering documents, checks, and banknotes 
for improper purposes. Hence the number of fugitive 
inks and supposed untamperable papers in use to meet 
this difficulty. 

A curious and interesting case of supposed fraud 
came under my notice in the form of a document which 
was written upon the flyleaf or second page of a sheet 
of legal paper, the margin of the first page containing 
the stamp, date, and watermark of a will purporting 
to have been written about twenty years ago. The 
document or will was thus written upon paper bearing 
both on stamp and in watermark a date which gave it 
the semblance of age. The appearance of the document 
gave rise to suspicion, and I was asked if it was possi- 
ble to tell the age of the writing, and if the writing had 
been executed at one and the same time, and if so at 
what time. 

This was, of course, impossible, as I was not allowed 
to treat the document itself. I had, therefore, to make 
experiments upon writings the dates of which I knew. 

I selected writing one day, six months, twelvemonths, 
two years, six years, fourteen years, and twenty-two 
years old, and exposed these writings to the action of 
a very dilute solution of ordinary bleaching powder in 
water. The specific gravity was about 1001. In six 
minutes the newly written matter had disappeared ; in 
from nine to twelve minutes the writing of six months 
ago had disappeared ; in twenty minutes the writing of 
two years had partly disappeared ; in a like time the 
writing of six years ago was not greatly affected ; four- 
teen years ago very slightly ; and twenty-two years 
hardly affected at all (indeed, old writing seems hardly 
affected by such a weak solution, even after hours' ex- 
posure). 

Peroxide of hydrogen acts more slowly, but gives 
more definite results. Other reagents give effects which 
help (although sotbetimes in a contrary manner to that 
I have indicated) to establish the fact that ordinary 
writing ink, which Is a compound of gallic and tannic 



Noab's Ark \rood. 

Within a radius of sixty miles of Nashville, Tenn., 
there is said to be found a tree that is said to be the 
shittim wood of ark fame. Celebrated botanists from 
all over the country have examined the trees and agree 
that they grow nowhere else on the globe. They have 
decided that it is the shittim wood of which Noah's 
ark was constructed, mention of which is made several 
times in the Bible. The tree is medium sized, with 
very dark, smooth bark, and the wood is of a bright 
gold color. In early spring the trees are laden with 
long, white blossoms, closely resembling great ostrich 
plumes. There seems to be no doubt about the iden- 
tity of the trees, and it is remarkable that they are 
found only in this small area and so few at that. 



Cider. 

When cider is cooled to — 18 deg. to — 20 deg., a por- 
tion of the liquid soon solidifies, and the temperature 
rises to — 3 deg. to — 4 deg. The portion still liquid 
has a higher specific gravity than the original cider. 
The solidified portion melts to an almost colorless liquid, 
having a specific gravity of I'O, and containing only 0"3 
per cent of alcohol. Cider containing 4 to 5 per cent 
of alcohol yields on freezing a concentrated cider con- 
taining 7 to 8 per cent of alcohol and 60 to 80 gr. dry 
extract per liter. This composition corresponds to that 
of the richest Normandy cider. Both the taste and 
aroma of the cider are obtained in a concentrated form 
by freezing it. The fermentation is slowed, but not 
stopped, even after 212 hours. 



Brazilian Anacondas, 

Two large anacondas were discovered in the hold of 
the barkentine Emma R. Smith, which is now discharg- 
ing a cargo of phosphate rock at South Camden, N. J. 
Each of the reptiles measures over thirteen feet long. 
The captain of the vessel is unable to account for the 
snakes being aboard of the ship, and thinks that they 
might have reached the rigging from dense overhang- 
ing tropical foliage while the vessel was lying in the 
harbor of Para, Brazil, which is conceded to be the 
home of tbe anaconda and the boa constrictor. The 
reptiles have thus far shown no inclination to interfere 
with the crew or the 'longshoremen working on the ves- 
sel. The captain will probably dispose of the snakes to 
some museum snake charmer. 
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EKGINEEBING INVENTIONS. 

A feed water regulator has been pa- 
tented by Mr. Frederick E. Smith, of South Boston, 
Mass. This invention covers a novel construction and 
arrangement of parts, designed to provide a single ap- 
paratus of simple and inexpensive construction, which 
will act automatically to maintain the water in the 
boiler at a given height. 

A wheel fastening device for car axles 
has been patented by Mr. Andrew J. Spicer, of Port- 
land, Oregon. This invention provides a means of at- 
taching car wheels to their axles in such manner that 
the two wheels carried by an axle will be able to revolve 
independently, and if necessary in opposite directions, 
thus avoiding undue wear and tear upon the tread of 
the wheel when the vehicle is passing about a curve. 



AGEICULTTTEAL INVENTION. 
A corn crib rat trap has been patent- 
ed by Mr. William R. Parker, of Muddy Creek Forks, 
Pa. This invention covers a novel confitruction and 
combination of parts in a trap especially designed for 
use in connection with corn cribs, the trap being also 
adapted for use in the house or barn. 



MISCELLANEOUS INVENTIONS. 
A holdback has been patented by Mr. 

William Corcoran, of Copenhagen. N. Y. This inven- 
tion provides a means of detachably securing the hold- 
back strap in connection with the shafts, whereby, 
should the traces become loose on the whiffletree, the 
shafts will not become entangled with the harness. 

A corn huskor has been patented by 

Mr. Herbert S. Blair, of Bucyrus, Ohio. This invention 
relates to hand buskers or husking pins, in which the 
implement is held on the band by a strap, and consists 
in combining with the husking pin or tool a flexible 
loop-like strap of novel construction. 

A thill coupling has been patented by 

Mr. William M. Spicer, of Wellsville, N. Y. Combined 
with a pin having a stud projecting from one side, is a 
spring attached to the axie and having an eye for re- 
ceiving the stud of the pin, making a coupling which 
will remain in place ir the thill irons without rattling. 

A suspender buckle has been patent- 
ed by Mr. Charles F. Walters, of Prospect, N. Y. It 
consists of a single piece of wire bent upon itself, form- 
ing front and back members, making a buckle easily 
adjusted up and down on the web of the suspender, 
while connecting very firmly and securely the straps to 
the web. 

A fountain pen has been patented by 
Fred A. Robinson and Amy I. Smith, of New York 
City. This invention relates to that class of fountain 
pens which employ a nib pen, and consists principally 
in such construction of the pen that It is adapted to 
have a longitudinal movement which is utilized for 
feeding the ink to the pen. 

A spring hinge has been patented by 

Mr. Henry F. Keil, of New York City. This invention 
relates to a spring butt, and provides a construction 
whereby the tension of the spring may be regulated by 
the manipulation of one tip, the spring being completely 
concealed and the device having the outward appear- 
ance of an ordinary butt. 

A composition for sidewalks has been 
patented by Mr. Louis N. Beauchemin, of Hancock, 
Mich. It is made of coal tar, black pitch, resin, slab 
tar, pulverized limestone, copper moulding stamp 
sand, and other ingredients, mixed in specified propor- 
tions to a mortar-like mass, and laid on a proper foun- 
dation with the aid of a heated roller. 

A game counter has been patented by 

Mr. Ferdinand King, of New York City. It consists of 
a disk upon which hands are pivoted to move inde- 
pendently of each other in the segment of a circle, 
making a simple device, capable of being carried upon 
the person, upon which the tally of points made in any 
game by two or more persons may be kept separately. 

A gate latch has been patented by 
Mr. George W. Charleville, of McKinney, Texas. A 
ring or rings are loosely suspended in a case, with a 
lever or levers foi operating the rings, while the case 
has side plates formed to constitute guides for the rings 
and prevent them from sidewise rocking or play, 
making a latch especially designed for use on gates, 
barns, and the like. 

A wire joint has been patented by 
Mr. William A. Heddick, of Niles, Mich. It is formed' 
by cutting away one side of the end of the wire, bend- 
ing the reduced portion around another section, with 
the flat face of the cut part next to the wire grasped, 
and connecting the parts by tinning, such joint being 
especially serviceable in making skeleton frames for 
various purposes. 

A hydraulic lift has been patented by 
Mr. Thomas P. Ford, of London, England. This in- 
vention relates to the valve gear for controlling the ad- 
mission of water to the main cylinder, and its circula- 
tion from one end of the cylinder to the other, enabling 
plug or slide valves to be used, while preventing leak- 
age from grit interfering with the proper seating of 
the valves 

A sea-quieting apparatus has been pa- 
tented by Mr. Jens F. O. Larsen, of Copenhagen, Den- 
mark. It is a compressible oil distributer made of a 
flexible pervious bag open at both ends, with rigid aper- 
tured covers and devices for closing the openings, an 
oil absorbent material filling the bag, out of which the 
oil is forced by the compression of the bag by the force 
of the waves. 

An automatic temperature regulator 
has been patented by Mr. James W. Brook, of Lynch- 
burg, Va. It is designed to automatically stop the 
flow of water, or open or close a window or ventilator, 
the device covering a novel construction and combina- 
tion of parts in an apparatus having a longitudinally 
contractible and expansible rod, according to the vari- 
ations of the temperature. 



A screw driver has been patented by 
Messrs. George E. Gay and John H. Parsons, of 
Augusta, Me. It is an improved form of round-bladed 
screw drivers, in which the blade is secured in the 
handle by havmg its upper end driven into the wood, 
the upper end of the blade being so formed that by 
simply forcing it into the handle the screw driver is 
^completed, without any other device to connect the 
blade and handle. 

A wagon pole attachment has been pa- 
tented by Mr. George F. Colby, of Shelby, Iowa. It is 
for preventing the neck yoke from coming off the pole, 
and consists of a longitudinally slotted and apertured 
tube provided with downwardly projecting lugs at each 
end, a spring being secured to the tube and provided 
with a pin engaging the aperture, the attachment being 
easily put on and taken off, and adapted to flt different 
sized poles. 

A gear power for presses has been pa- 
tented by Mr. Peter D. Roquemore, of De Berry, Texas. 
This invention covers improvements in mechanism for 
operating baling presses, the driving gear comprising 
shafts geared together at one end, with loose pinions at 
or near the other ends, and an intermediate fixed pinion 
upon a third power transmitting shaft, admitting of 
running either right or left, packing the bale up or 
down, and running at any rate of speed. 

An electric regulator forms the subject 
of two patents issued to Messrs. Joseph A. Vansant and 
Frank S. Anderson, of Easton, Md. The construction 
is such that the normal circuit may be broken at will 
and the current caused to diverge and pass through a 
powdered material whose low conductivity is increased 
or diminished by compressing it more or less, thereby 
increasing or dimlni»bing the strength of the current, 
the powdered substance employed being preferably 
mineral wool and carbon, one or more cells or recep- 
tacles containing the powder, and the invention pro- 
viding means for compressing the powder as required. 
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N. J., with fioor plans, sheet of details, etc. Cost, 
eight thousand Ave hundred dollars. 

2. Plate in colors of a fire engine house of moderate 

cost. Details and floor plans. 

3. Perspective view and floor plans of a residence at 
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Specially adapted for machine shops— Talcott's com- 
bination patent belt hooks. Providence, R. I. 

Steam Launches. New catalogue (free) by 

Chas. P. Willard & Co., 2a6 Randolph St., Chicago. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern desiKn. New Haven Mfg. Co., New Ilaven, Conn. 

Pratt & Letchworth^ Buffalo^ N.T,, 
solicit correspondence relative to manufacturine spec- 
laities requiring malleable gray iron, brass, or steel cast- 
ings. 

Wanted— Hardware specialties to manufacture, or 
will buy good patents. Address, with particulars. Ex- 
celsior, box 773, New York. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., Chicago. III. 

The best Ck^ee roasters, coolers, stoners, separators, 
polishers, scourers, glossing apparatus, milling and 
peaberry machines ; also rice and macaroni machinery, 
are built by The Hungerford Co., 69 Cortlandt Street, 
New York. 

Safety water columns. Cheaper than explosions or 
burned boilers. For illustrated price list, Reliance Gauge 
Co., Cleveland. O. 

Nickel Plating.— Manufacturers of pure nickel an 
odes, pure nickel salts, polishing compositions, etc. $100 
"lAttle Wonder." A perfect Electro Plating Machine. 
Agents of the new Dip Lacquer Kristaline. Complete 
outfit for plating, etc. Hanson, Van Winkle & Co., New- 
ark, N. J., and 92 and 94 Liberty St.. New York. 

Perforated metals of all kinds for all purposes. The 
Robert Aitcblson Perforated Metal Co., Chicago, 111. 

The EaUroad Gazette, handsomely illustrated, pub- 
lished weekly, at 7S Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 

The Enowles Steam Pump Works, 113 Federal 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
malledfreeof charge on application. 

Link Belting and Wheels. Link Belt M. Co., Chicago. 

Presses & Dies. Ferracute Mach. Co., Bridgeton^N. J 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

Lockwood'a Dictionary of Terms used in the practice 
of Mechanical Engineering, embracing those current in 
the drawing office, pattern shop, foundry, fitting, turn- 
ing, smith's and boiler shop, etc., comprising over 6,000 
definitions. Edited by a foreman patternmaker. 18S8. 
Price. $3.00. For sale by Munn & Co., 361 Broadway. New 
York. 

Supplement Catalogue.— Persons in pursuit of infor 
aaation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
■NTiFic AUERICAN SUPPLEMENT sent to them free. 
The 8CTPPLEMKNT Contains lengthy articles embraciny 
the whole range of engineering, mechanics, and physical 
•cience. Address Munn & Co.. Publishers, New York. 

Planing and Matching Machines. All kinds Wood 
Working Machinery. C. B. Rogers & Co.. Norwich, Conn. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Hoisting Engines, Friction Clutch Pulleys, Cut-off 
Couplings. The D. Frlsbie Co.. 112 Liberty St., N. Y. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co.. Rochester, N.Y, See illus. adv., p. 28. 

Rotary veneer basket and fruit package machinery. 
I. E. Merritt Co., Lockport, N. Y. 

Patent swing cut-off saw, with patent shield for saw. 
Rollstone Machine Co.. Fitchburg. Mass. 

Iron, Steel, and Copper Drop Forgings of every de- 
scription. Billings & Spencer Co., Hartford, Conn. 

^^Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co.. 361 Broadway. 
New York. Free on application. 



TO INVENTOBS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be bad on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. In aoaordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.. office Scientific American, 361 Broad- 
way, New York. 
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Alarm, J. F. Stuckert 387,2ffi 

Amalgamator, A. H. Eysaman 387,347 

Antl-BiohonlDK trap, F. H. Paradice 387,2.52 

Asbestos faced felt. J. L. Reed 387,;i68 

Asphaltum compound and making the same, Hift- 

biei Dougherty 387,367 



Atomizer, A. D. Schlesiniser 387,370 

Auger, H. W. Richards 387,M8 

Axles, wheel fastening device for car, A. J. 

Spicer 387,469 

Back band hook, A. J. Dennis 387,58.3 

Bag machine, D. A ppel 887,573 

Baling press. Blank & Schwarzburg 387,486 

Baling press, F. Frey 387,508 

Baling press. Hoop & Isaac S87.516 

Ballotbox, R. G. Wood 387,572 

Barrel hoop, G. W. Parrlsh 387,536 

Bearing, roller, R. W. Hent 387,336 

Bed lounge, F. B. Hemingway 387.513 

Bedclothes holder, H. W. Stetson 387.376 

Bee hive. I. C. DoTiil 387.217 

Bending tool, D. Dlngledine 387,498 

Bitumen compound and making the same, Higbie 

& Dougherty 387,358 

Blinds, etc., cord holder for Venetian, J. R. Earn- 

shaw 387,499 

Board. See Wash board. 

Boiler. See Steam boiler. Wash boiler. 

Boiler feeder, steam, G. A.Colby 387,653 

Boilers, steam generating attachment for, G. W. 

Tilton 387.271 

Book clip, J. W. Nolan 387,364 

Book rack, S. J. Talbot 387,267 

Boots or shoes, sock or insole for, T. Barker 387..'iS5 

Bottle stopper, Heston & Akers 387,232 

Bottle stopper, T. Terrell 387,379 

Bottles, jars, etc., machine for grinding the 

mouths of glass, J. K. Cummings 387,655 

Box. See Ballot box. Letter box. 

Box fastener. W. & J. Rush 387,260 

Brace. See Eaves trough brace. 
Brake. See Car brake. 

Brick, pallet for drying, C. T. Fitch 387,405 

Broiler, W. Vogel 387,609 

Brush and roller, combined, paperlianger's W. H. 

Jack 387,568 

Buckle, suspender, 0. F. Walters 387,466 

Buckles, spring hook for suspender, C. Yoorhis... 387,329 

Buggy boot, J. A. Mansfield 387,429 

Burner. See Oil burner. 

Bustle, J. B. Hogsett 387,515 

Can. See Oil can. 

Cans, restoring old metal, J. W. Geddes 387,587 

Cane, combination, D. Crowley 387.213 

Cane shredding machine, J. Parker 387,438 

Car brake, C. B. Flthian 367,219 

Car brake, M. B. Mills 387,434 

Car brake, J. West 387.474 

Car coupling. N. Barr 387,485 

Car coupling, J. M.Clark ... SS7.395 

Car coupling, R. H. Dowling 387.584 

Car coupling, F. Halbrook 387,352 

Car coupling, O. P. Hlx 387.418 

Car coupling, H. Sommerfeld 387,323 

Car, electrically driven, J. Weis 387,610 

Car lock, freight, B.C.Smith 387,371 

Car, logging, M.Wilbur 387,477 

Car seats, reversible back for, J. P. Doyle 387.404 

Car, stock, J. Montgomery 387,246 

Carwheel,W.H. Brown 387.209 

Car window, W. H. Dawson 387,403 

Cars, apparatus for heating, T. H. Bottomley 387,206 

Cars, extension step for railway, J. Solatinow 387,374 

Cars, heater for railway, Frlsbie & McAuley 387,538 

Cars, mail bag receiving and delivery apparatus 

for railway, B. Keenan 387,420 

Carrier. See Railway signal carrier. 

Cart, road, C.A.Miller 387,311, 387,312 

Cartridge, A. W. Cochran 387,493 

Cartridge loader, E. Q. Dorchester 387,566 

Cartridge loader, n. Gardner 387,823 

Cartridge, pneumatic, N. W. Pratt 387,866 

Case. See Needle case. Watch case. 

Cash register, H. A. Miles 387,4.13 

Cement, manufacturing hydraulic, C. E. Gostllng 387,588 
Chair. See Railway chair. 

Chair, B. S. French 387.586 

Check hook, F. D.Clark 387,577 

Check rower. A. J. Thompson 387,370 

Chopper. See Cotton chopper. 
Cleaner. See Gun cleaner. 
Clip. See Book clip. 

Clepsydra, J. Cardona „>ti.'*i4 

Clock synchronizer, electric, A. G. Wiseman 387,276 

Clocks and watches, making arbors for, W. N. 

Weeden 337,548 

Clocks and watches, making pinions for, W. N. 

Weeden 387,472 

Clocks and watches, means for making pinions 

for, W. N. Weeden 387,470 

Clocks, watches, etc., arbor for, W. N. Weeden 387,4b^ 

Clocks, watches, etc., pinion for, W. N. Weeden.. 887,471 
Closet. See Dry closet. 

Cloth, finishing, D. Gessner 387,294, 387,295 

Cloth pressing machine, D. Gessner, 

387,287 to 387,291. 387,293, 387,296, 387,297 

Clothes drier, G. Conover 387,340 

Clothes drier, D. A. Dickson 387,345 

Clothes drier, M.GindoriT 387,225 

Clutch mechanism, W. B. Turner 387,272 

Coat protector, J. H. Brooke 387,575 

Combination lock, C. Henderson 387,.30O 

Compression coupling, J. W. Ramsey 387,538 

Condenser, jet, L. Schutte 387,261 

Condenser, surface, F. J. Weiss 387,473 

Connecting rod, A. Poulson 387,444 

Conveyer, G. W. McCaslin 367,241 

Cooker, steam feed, Martin & Reinholdt 387,625 

Corn busker, H. S. Blair 387.391 

Corset, G. A. Close 387,578 

Cotton chopper, C. H. Simmons 387,262 

Coupling. See Car coupling. Compression coup- 
ling. Hose coupling. Pipe coupling. Thill 
coupling. 

Crate, egg, W. R. Greiner 387,227, 387,228 

Cues and other articles, holder for, G. W. Graf... . 387,510 

Cultivator, S. L. Allen 387,332. .•«7,3:)3 

Cultivator, cotton, T. Griffin 387,589 

Curtain ring, W. L. Braddock 387,392 

Dampers, locking device for stove pipe, V. Doane, 

Jr 387.215 

Dentist's polishing disk, L. B. Custer 387,581 

Detonating ball, S. Armstrong 387,574 

Digger. See Potato digger. 

Door check, F. W. Tobey 387,388 

Door structure, storm, T. Van Kannel 387.571 

Doubletree, spring, J. S. Harkins 387,298 

Dress form, W. H. Knapp , 387,663 

Drier. See Clothes drier. 

Drier, W.McPherson 387,243 

Drilling tools, securing the fastenings of, J. H. 

Whaling...:. 5. 387,476 

Dry closet, I. D. Smead 887,263 

Dumping platform, A. Baker 3a7,:^34 

Dust collector. B. F. Ortman 387,437 

Dyeing and bleaching apparatus, H. Richmond... 387,540 

Eaves trough brace, L. J. Sawyer 387,601 

Egg beater, 3. J. Diell 387,214 

Electric current regulator, Vaasant & Anderson.. 887«461 
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Electric liKhts, system of combiDed arc and in- 

candescenr. H. P. Brown 387,615 

Electric machine and electric motor, dyDamo, R. 

E- B. Crompion 387,345 

Electric machines, armature for dynamo, A. W. 

Meaton 387,432 

Electric regulator, Vansant & Andereon 387,46it 

Electric resi^iitances or currents, thermal device 

for varying, B. Thomson 387,461 

Electricswitch, J. r.McBIroy 387,526 

Electro-mechanical movement, R. H. Mather 387,:J10 

Elevator. See Portable elevator. 

Elevator gates, operating, J. Gibbins 387,224 

Elevator wells, door guard for, O. L. Davis 387,4*36 

Embalming instrument, H. N. Siegentbaler 387,454 

Engine. See Road engine. Rotary engine. 

Engraving macbine. W. R. M«ore 387,595 

Excavating apparatus, J. 8. Whitcomb 387,476 

Explosive motor or engine, W. L. Home 3S7,56l 

Fan, J. A. Myers 387,5% 

Fan motor, J. G. Stephen s 387,325 

Fare registers, device for ringing, J. M. Hamm... . 337,355 

Feed water heater. D. W. Smith 38r.o20 

Feed water puriHer. Kruse & Smith 387,425 

Feed water regulator, h^. E. Smith 387.457 

Fence, wire. Griffin & Mitchell 887,413 

Field roller. J. S. Weckman 387.468 

File, paper, H. Rung S87,60C 

Filter and cake press, combined, J. Kroog 337,594 

Filter, self-cleansing, F. Trebeau WT,607 

Fire alarm apparatus, auxiliary, W. J. Dudley 387,&85 

Firearm sight. J. W. Carver 387.282 

Fire escape, J. K. O'Neil 387,436 

Fishing rods, line guide for. Spruce & Comstock . 387,545 

Flat pointed nail or tack. J. F.Thayer 387,380 

Floor cloth. D. N. Melvin 387,244 

Flower and perfume receptacle, combined arti- 
ficial, C. Watson 387,46<i 

Fumigator, A. Spitler 387,544 

Furnace. M. L. Ritchie 387,317 

Furnace door, L. E.Jordan 387.419 

Game, W. Forker 387,220 

Game, R. A. Patterson 387.440 

Game counter, F. King 387,422 

Gang trimmer, automatic. J. B. St. Louis 3S7,6rt4 

Garment stretcher, H. S. Folgar 387,349 

Gases with electricity, apparatus for treating 

noxious, H. Fewson 387,286 

Gate, M. B. Mills 387,435 

Generator. See Steam generator. 

Glass plates, machine for beveling the edges of , 

J.HoIlely 387.233 

Gold and silver, extracting, R. D. Clark 387.492 

Governor, steam engine. J. Begtrup 387,205 

Grading machine, road, W. Fleming 387,348 

Grain separator. G. C. Beeman 38T,204 

Grate, W. J. Owens 387.5«; 

Grate for stoves or other beating apparatus, E. 

Cade 337,489 

Grinding machine, B. B. Ball 3S7.4S2 

Grinding mill, G. & A. Raymond 387,257 

Gun cleaner. C. F. Gillette 887.410 

Guns, charge indicator for magazines of, W. R. 

Miller 387,531 

Hair braid pin, safety, F. G. Winnek 387.611 

Hair, treating crude animal, M. Conlon 387,579 

Hammock, I. E. Palmer 387.3C7 

Harness for kicking cows. A. Sweet 387,326 

Harrow. J. H. Barley 387,202 

Harrow, Graetzel & Powell 387,412 

Harvester, grain. A. Stark 387,569 

Harvesters, horse checking device for» D. C. 

Hall 387,230 

Hay rake, horse. Edwards & Walton 387,502 

Hay rake, horse, M. L. Milam 387,5:^0 

Hay or straw stacker. Edwards & Walton 387,501 

Heater. See Feed water beater. ^Tank keater. 
Heater for animal drinking troughs, A. M. Par- 

menter , 387.535 

Heating system, central station. Abbot & Knaak.. 387,201 

Heliographic engraving. G. W. Casilear 3S7,4W) 

Hides, machine for stretching, G. E. Danfortb 387,402 

Hinge, spring, H. F. Kell 387,421 

Hog trap, J. Henderson 387.301 

Holdback, W.Corcoran 387,.i98 

Holder. See Bedclothes holder. Paper holder. 

Pen holder. Sash holder. 
Hook. See Back band hook. Check hook. 
Hoop. See Barrel hoop. 

Horse power, G. A. Chapman , 387,491 

Hose coupling, Glelch & Krause 387,226 

Hot air and water heater, combined, W. Mahony. 387,309 

Hub, W.H.Elmer 387.567 

Hub boring macbine. A. Woeber 337,550 

Hydrant. J. B. Hawkins ...i.... 337,590 

Hydraulic lift, T. P. Ford 337,407 

Hyposulphite solutions used in leaching ores, 

purifying, R. D. Clark 387,339 

Ice machines, compression pump for, A. H. 

Hutchinson 387,234 

Injector, Ruddy & Kaczander 387,599 

Inkstand and pen rack, combined, Bruce & C mp- 

bell 387,280 

Iron ore, treating, G. Conkling 387,554 

Ironing table, B. M. Harrison 387,299 

Jar fastener, T. B. Howe S87,;i04 

Jewelry, crown setting for, N.L. Ripley 387,449 

Joint. See Rail joint. Wire joint. 

Justifying apparatus, J. Thorne 3S7,&46 

Knitting machine, circular, J. F. O'Neil 387,251 

Knitting machine needle, C. FreschI 387,507 

I^adders, combined step and arm for platform at- 
tachments for, W. D. Robb ; 387,259 

Lamp. Argand, F- Rhlnd 387.253 

Lamp black, apparatus for manufacture of, A. R. 

Blood etal 387,487 

Last. J. L. Joyce 387,59,i 

Lasting machine, S. W. Paine et al 387.3r)6 

Latch and lock, combined. J. C. Craig 387,400, 387.401 

Latch and lack, combined, J. Loch 387.523 

Latch, gate, G. W. Charleville 387,394 

Lathes, stop for the carriages of iscrew cutting, T. 

Heslin 387.514 

Lathes, turret head for, O. G. Guss 387,559 

Leather, machine for ornamenting. A. J. Tewks- 

bury 387,269 

Leather staking machine, J. F. Ingraham 387,305 

Letterbox, J. H. McDonald 387,242 

Lock. See Combination lock. Permutation lock. 
Switch lock. 

JjOck, E. C. Smith 387,372 

Locomotive. W. L. Sykes 387,266 

Lubricator, C. L. Scoville 387,319 

Measure and tally, grain, J. N. Holland 387,^(02 

Measures, fishing lines, etc.. reel for tape. J. Roe. 387.541 

Measuring electricity, G. Forbes 887,505 

Measuring the thickness of lumber, device for, G. 

B. Dupee 387.284 

Meat tenderer, H. R. Voilmar 387,881 

Medical compound, B. Motea .. 387,313 

Mill. S«e Grinding mill. Rolling rnilL Sand 

mm. 

Mirnir. totding, P. Wlederer 387,3CT 



Mouldings, machine for cutting the metal of 

showcase. F. X. Ganter ,. 387,408 

Money drawers, recorder for. A. R. Peck 387,537 

Motion, transmitting. Jones & Rogers ... 387,235 

Motor. See Explosive motor. Fan motor. 
Nail. See Flat pointed nail. 

Necktie, W. H. Harrison, Jr 387,231 

Needle, bloating, J. J. AUeman 387,480 

Needlecase, G. L. Turney 387,273 

Oil burner, T. R. W hite 387,275 

Oil can. G. W. Lane 387,426 

Oil during storms at sea, distributing, C. H. Steb- 

blns ... 387,324 

Oranges, Instrument for picking, G. Ducommun.. 387,383 
Ores, etc., machine for reducing, G. & A. Ray- 
mond 387,446 

Organs, device for connecting motors to, F. E. 

Whitney 387.386 

Packing for stuffing boxes, metallic, J. W. Hayes. 387,591 

Packing stuffing boxes, tool for, P. J. Smith 387,458 

Paint, roof, G. J. Matson 387,240 

Paint vehicle. H.Borgmann 387,488 

Painting machine, H. P. Dugan 387,346 

Pants stretcher and garment supporter. Kauff- 

man & Mercer , , 387.518 

Paper feeding machine, G. H. Davis 387,582 

Paper holder and cuttsr, S. D. Locke 387.362 

Pavement, artificial, J. W. MacKnlght 387,308 

Pea hulling and separating machine, green, R. P. 

Scott 387,318 

Pen, fountain, Robinson & Smith 387,450 

Pen holder, W. A. Taylor 387.378 

Perforating machine. F. P. Rosback 387,543 

Permutation lock, W. A.Lawrence 387,;^07 

Pianos, pianissimo pedal for, F. t'eiling 387,503 

Pillow,sham, W. M. Skelton 387,003 

Pin. See Hair braid pin. 

Pipe coupling, S. H. Barrett .387,336 

Pipe welding ball. Norton & Gilbert 387,315 

Planers and other wood working machines, ad- 
justable euide for buzz, B. G. Luther 387,428 

Planing machine, J. Connell 3S7,2I1 

Planing machine, wood, J. F.Welch 387,384 

Planing machines, expiinslon gearing for, L. P. 

Hoy t 387,417 

Planter for cotton or other seeds, li. A. Aspin- 

wall 387,279 

Planter, potato, B. D. Gaines 387,222 

Planter, wheel, P. K ling 337,521 

Planters, covering shovel for. J. C. Barlow 387,433 

Platform. See Dumping platform. 

Plow, H. P. Nelson 387,5i2 

Plow, G. W. Whatley 337,3a5 

Plow attachment, W. C. B'erry 337,504 

Plowclevi3, H. M. Smith 387,373 

Plow.sulky, J. H.Barr 387,484 

Pole attachment, wagon, G. F.Colby 387,3.it7 

Portable elevator, J. T. Haines ... 387.512 

Post driving machine, M. F. Schaaf 387,369 

Post or pile driver, Oldham & Roberts 387,533 

Potato digger, S. L. Allen 387.331 

Potato digger. L. A. Asplnwall 387,278 

Power. See Horse power. 
Press. See Baling press. 

Presses, gear power for. P. D. Roquemore 387,431 

Pressing fabrits, machine for, D. Gessner 387,292 

Printing machine. D. I. Bckerson 387,500 

Printing machine, cylindar, A. O. Nash 337,249 

Projectiles, discharging, W, M. Jackson 387,517 

Propeller, screw. Hall & Sloan '. 387,229 

Protector. See Coat protector. 

Protractor, G. Almorth 387.481 

Pump, centrifugal, B. L. Stream 387,264 

Rack. See Book rack. 

Radiator regulator, P. W.Brltts 387^^ 

Rail joint. M. C. Niles 387,314 

Railway chair, A. Cote 387,399 

Railway cross tie, P. Semonim 387,()02 

Railway signal carrier and torpedo placer, auto- 
matic, King & Hammond 387,520 

Railway signal, detonating. J. Fox 387,506 

Railway signahng system, B. Tj. Orcutt 387.316 

Railway system, electric, D. G. Weems 387,382, 387,383 

Railway traction cable, J. P. Hunt 387,592 

Railway tracks, cattle guard for, R. H. Elliott.... 387,218 

Railways, constructing, C. H. Home 387,560 

Railways, turn table for cable, C. Vogel ^387,608 

Rake. See Hay rake. 

Rat trap, corn crib, W. R. Parker 387,439 

Razor, safety. F. R. & O. Kampfe 887,359 

Reducing machine. G. & A. Raymond 387,.^, 337,598 

Reflector and reflecting chandelier, W. M. Mar- 
shall 387,430 

Refrigerator, G M. Bates 387,203 

Register. See Cash register. 

Regulator. See Electric regulator. Electric cur- 
rent regulator. Feed water regulator. Radi- 
ator regulator. Speed regulator. Tempera- 
ture regulator. Windmill regulator. 
Ring. See Curtain ring. 

Road engine, W. S. Wootton 387,612 

Rod. See Connecting rod. 

Roller. See Feed roller. 

Roller for machinery for opening, etc., fibrous 

substances, toothed, Sykes & Wilkinson 387,377 

Rolling mill, F. H. Daniels ;«7.4P5 

KooHng, mineral cement gravel, A. G. Cummings. 387,580 
Roofing slate, device for securing, J. H. Keedy... . 387,360 

Rotary engine, E. B. Thomas 387,606 

Rule, pocket, J. A. Traut 387.570 

Saccharine liquids, process of and apparatus for 

cleaning. A. Young 387,388 

Saddle, harness. A. A. Moss 387,248 

Sand mill. J. T. Demarest 887,497 

Sash holder, Fritz & George 387,509 

Saw, drag, J. B. Lalonde 387,522 

Saw filing and setting machine. Beards ley & 

Perry 387.337 

Scale, coin controlled weighing. J. Moss 387,565 

Scholar's comanlon, Cocklngs & Mulvaney, Jr 337,210 

Screwdriver, Gay & Parsons 387.409 

Screw tap, expansible and collapsible, W. Mather 387,431 

Sea quieting apparatus, J. F. O. Larsen 387,427 

Semaphore signal, J. G. Schreuder 387,452 

Separator. See Grain separator. 

Sewing machine. E. M. Ackerman 387,479 

Shaft supporter, H. M. Powers 387,255 

Shafts In bearings, device for securing, G. W. 

Prouty .-.. 387,445 

Shafting bearing, C. D. Magee 887.238 

Shingle sawing machine, W. J. Perkins 387,441 

Shingle trimming machine, F. Batt 387,398 

Sidewalks, composition for, L. N. Beauchemin 387,^0 

Signal. See Railway signal. Semaphore signal. 

Siphon, M. Siersdorfer 887,455 

Skimmer, G. K. Knowlton 387,236 

Sleigh, F.W. Meyer 387,528 

Smokestack, C. S. Roe 387,56i8 

Snow plow, J. M. Mansfield 387.524 

Soda, treating native, L. F. J. Wrinkle 387,613 

Speed regulator, G. F. Wells SSI^SSO 

Splnninfc framest Bopport a for wire boards of, G. 

LsfSDh » .. 3b7JS6i 



Spinning machine, W. Leach 387,361 

Spinning machines, spindle for cap, J. R. Mllson .. 387,245 

Steam boiler, T. E. Button 387,393 

Steam boiler, H. Hackney 387.511 

Steam generator, J. I. Thornycroft 387.547 

Stone, artificial, A. G. Dickinson , 387,344 

Stone, artificial. J. T. Key 387,519 

Stone, composition forbuilding, Furst& Schauf el- 

berger 387,221 

Stone dressing machine, J. Coulter 387,342 

Stone, gang for sawing, J. W. Maloy 387,239 

Stone, machinery for dressing and planing, J. 

Coulter 387,34] 

Stopper. See Bottle stopper. 

Stove attachment, vapor burner, C. A. Pope 887,253 

Stove, cook, G.W.Walker 887.274 

Stove pipes, shelf attachment for, W. J. Young 

etal. 887,277 

Strap or rein fastener, C. H. Zeis 387,478 

Supporter. See Shaft supporter. 
Switch. See Electric switch. 

Switch lock, electric, B. L. Orcutt 387,365 

Table. See Ironing table. 

Table, G W. H. Schubert 387,453 

Tank heater, A. J. Upham 387,462 

Tanning. C.H. Perrin 387,597 

Target, J. Gisel 887.411 

Target trap, B. Teipel 887.208 

Temperature regulator, automatic, J. W. Brook.. 387,208 

Tether.L.J. King 387.42.i 

Thill coupling. W. Burton 387,281 

Thill coupling, W. H. Uaskell 387.414 

Thill coupling, A. Poulson ,387,443 

Thill coupling, H. M. Powers 367.254 

Thill coupling, W. M. Spicer 387.460 

Thread or cord, sewing, J. H. Briggs 387,207 

Tie. See Railway cross tie. 

Torpedo, auto-mobile, M. E. Hall 387,353 

Toy, O. E. Rooker 887,542 

Toy, mechanical, W. F. Hopkins 387,303 

Trap. See Anti-slpboninft trap. Hog trap. Rat 

trap. Target trap. Water trap. 
Trimmer. See Gang trimmer. 

Trousers, B. Goodman 387.351 

Type, making wood. M.G. Merritt 387,527 

Type writing machine, A. P. Osborn 387,5'?4 

Vehicle, two-wheeled, P. Glaszer 387,360 

Vehicle, t wn-wheeled, J. A. Sneed 387,322 

Vehicle wheel, H. A. Arnold 387,551 

Violin tall piece, J. B. Daudelin 387,494 

Wagon, H.G. Lane 387,237 

Wagon, dumping, W. E. Hewlett 387,415 

Wash board, E. Hambujer Sb7,354 

Wash boiler, C.H. Stoddart 387,605 

Washing machine, R. Campbell 387,576 

Washing machine, S. N. Neal 387,250 

Watch balance, compensation, A. F. Pickert 387.567 

Watch case, G. C. Smith ; 387.321 

Watch, stem winding and setting, A. L. Keller 387,306 

Watches, balance stafTf or, C. Morlet 387,247 

Water purifying apparatus, T. Foley 3ffr,406 

Water purifying apparatus, W. Webster, Jr 387,467 

Water trap for cisterns and other receptacles, au- 
tomatic, C. H. Pickering 387,442 

Weighing apparatus. Indicator for, H. Fairbanks. 387,285 
Wheel. SeeCarwheeL Vehicle wheel. 

Wheel, A. M. Williamson 387,549 

Wheelbarrow, A. Talcher 387.32T 

Whiffietree, Dow & Willey 387,216 

Wick raiser, F. Meyrose 387,529 

Wind instrument. M. F. Canney 387,338 

Winding yarns from chains upon spools, machine 

for, A. Cleghorn 387,396 

Windmill, A. J. Corcoran 387,212 

Windmill, B. Koeppe 387,424 

Windmill regulator, J. R. Miller 387.363 

Wlrejolnt, W. A.Reddlck 387,447 

Wood, preserving, G. Speiz 387,375 

Wood working machine, J. P. Jamison 387,418 

Wrench, J. M. Silvis 387,456 



"^dpcrfwcmcnis. 



Inside I'affe, ench innertion •• - - 75 cents n line* 
Back l*ase* encli insertion - . - 9>1*O0 u line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and Is s<3t in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early asThursday morn- 
ing to appear In next Issue. 



SEBASTIAN,MAY&GO'S 

IsirroTed Screw Cutting 

Foot&T AmTTPC! 

Power JdillAJj id 

Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Latkes on trial. 
Cataloguesmailed on application. 
165 W. 3d St., Cincinnati, O. 




TOOI.S 

Novelty Tool Co.* 



Scroll Saws, ^'ootLathes, Tools 
and Supplies for A mateurs and 

_ Machinists. Catalogue hBEE. 

177 Elm St., CincinuHti, O. 



THE PHONOGRAPH.— A DETAILED 

description of the new ana improved form of the pho- 
nograph just brought out by Edison. With 8 engrav- 
ings. Contained in SciK n tifio American Supplk- 
MKNT. No. 632. Price 10 cents. To be had at this 
ofHce and from all newsdealers. 

ARTESIAN 

WeUs, Oil and Gas "Wells, drilled 
by contract to any depth, from 6C 
to 3000 feet. We also manufacture 
and furnish everything required 
to drill and complete sa e. Port- 
able HorBe Power and Mounted 
Steam Drilling Machines forlOOto 
600 ft. Send 6 cents for illustrated 
catalogue. 
Pierc^WellExraTatorCo. 

,Vrw ^*«rk. 




ICE-HOUSE AND COLD ROOM.— BY R. 
G. Hatfield, \vith directions for construction. Four 
engravings. Contained In Scientific AMBUirAN SUP- 
PLEUZNT, 59. I'rice ^.0 cents. To bebadat this o£Bce 
and of all newsdealers. 





DESIGNS. 

Advertising card, C. H. Durphy 18,509 

Badge, J. D. Fahnestock 18,502 

Badge, H. Howard.... 18,511 

Badge. S. C. Howard 18,512 

Bottle and spreading tip, W. W. Beach 18,4&8 

Button, R. l..iebmann 18,605, 18,506, 18,nl5 

Fan or similar article, J. B. Beatty 18.499. 18.^)0 

Glass, beveled, O. C. Hawkes 18.510 

Handkerchief, J. M.Jones... 18,513,18,514 

Hat, E. H. Hart 18,50;i 

Lamp shade, L. Hinrichs 18.504 

Picture frame, E. Bdmonston 18,501 

Slipper. II. Nollner 18,507 

Type, W. F. Capitain 18,508 

Type, J. West 18.516 



TRADE MARKS. 

Baking powder and hop yeast, Churchill & Co 15,741 

Cigars, G. G. Cuervo 15,743 to 15.745 

Cigars, D.L.Trujillo& Sons 15,746 

Disinfecting powder composed of lime, carbolic 

acid, and borax, W. L. Weller. Jr 15,760 

Erysipelas, cure for, H. Matthews 15.753 

Farinaceous compound with fruit flavorings, W. 

P. Clotworthy 15,742 

Food, antiseptics for preserving perishable arti- 
cles of, J. H. Baniet al 15,737 

Gum,chewing, C. T. Heisel 15,748 

Medicinal compounds, vegetable, C. Mendenhall.. 15,754 

Medicine, blood purifying, J. A. Callahan ... 15,740 

Medicine for rheumatism and kidney diseases. 

Buckeye Medicine Co 15,739 

Medicine for the brain, nerves, and muscles, 

tonic, E. B. Matthews 15,752 

Medicine to aid digestion, liquid, C. Ludlow & Co.. 15,750 

Milk, condensed. J. Babillion 15,736 

Paints used on fabrics and rendering them washa- 
ble, chemical fluid mixed with oil, P. Blackman 15,7:% 

Uaxors, Hambleton & Vom ClefT 15.747 

Refrigerators and water coolers, J. Wanamaker . . . 15,758 

Soap. Procter & Gamble 15,755 

Soap, barbers' shaving, T. A. Kochs 15,749 

Soap in bars, Rutherford & Barnes 15,756, 15,757 

Soap, polishing and scouring. Waters & Wrigley 

Manufacturing Company lS.76d 

Whisky J. H. Magruder 15,751 



OIL WELL SUPPLY CO. Ltd. 

91 & 92 WATER STREET, 

Pict»^buieli. Pn., 

Manufacturers of everytbing needed for 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

Cordage, lirilling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 

STORAGE BATTERIES FOR ELEC- 

trlc Locomotion.— A paper by A. Reckenzaun. offering a 
few facts and figures relating to the present state of the 
subject of the applicaiion nf storage batteries to loco- 
motive purposes. Contained in >cii-:ntifi<' American^ 
SUFPLKMENT. No. 62.1. Pricc 10 ceuts. To be had at 
this offlce and from all newsdealers. 



INGERSOIiL ROCK DRlMi CO., 
10 PARK PLACR. N£W YOKE. 

Improved ''Eclipse" 

For Mining, Tunneling, Shaft- 
Sinking, Qoarryi n^. Submarine 
drilling, and for all kinds of rock ex- 

I "Straight IJne" AiR Compress- 
ors, Boilers, Steam and Horse Power 

1 Hoists, Klectric Blasting Batteries 
and General Mining Machinery 
Send for full descriptive Catalogue 



LIMITING NUMBERS OF TEETH IN 
Gear Wheels.— A valuable paper hy George B. Grant 
treating of the different methods of detei-mlningtbe 
limiting numbers of teeth In gear wheels when small 
pinions must be used. The cycloldal system. Thein- 
terchangeable volute system. The non-intercbangeable 
volute system. Unreversble teeth. With 11 figures. 
Contained in the Scikntific AmKimcan Suppi.emknt. 
No. 59"i. Price 10 cents. To be hadatthisothce and 
from all newsdealers. 
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AIR COMPRESSORS &'| 



CENTRAL MACHINERY fOR 



RAN D D Rl L L Co 23 Park Place new yorkit,",'*; 



THE AGE OF THE STARS. — BY 

Prof. Janssen. History of the discoveries that have led 
to the introduction of the doctrine of evolution In the 
science of astronomy. Contained in Scientific Amkb- 
ICAK Sltpplemkkt, Nus. 630 and 631 . Price lOcents 
each. To be had at this offlce and from all newsdealers. 




PRESS %Z. Circular size *8. News- 
paper size $44. Type setting easy, 
rioted directions. Send 2 stamps 
orcntalogue presses, type, cards, 
P A DHQ&c., to factory, KELSEY&CO. 
llAIlUlJ Meriden, Conn. 

fNPLUENCE MACHINES.— A PAPER 
by JameB Wimshurst, giving a complete iiccoant of the 
recent, forma of generators of static electricity. WItb 
13 figures. Contained in Scientific American Sup- 
pm;mest. No. 647. Price 10 cents, To be had at this 
office and from all newsdealers. 




SETS OF CASTINGS OF 

lODEL ENGINES 

\ CATALOGUES 
' F-REE. 

_bALSO TOOLS. 
.& PARTS OF MODELS 
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A Printed copy of the speciflcation and drawing of 
any patent in the foregoing list will be furnished from 
this offlce for 25 cents. In Ordering please state the name 
and number of the patent desired, and remit to Munn & 
Co., 361 Broadway, New York. 

Canndinn PatentH may now be obtained by the 
Inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of S40 
each. If complicated, the cost will be a Utile more. For 
roll instmotions addreaa Mnim & Go^ 361 Broadway, 
KttvYotk. Other tonign ptttente BKy •too b« oUalAotL 



TRAMWAY, FLEXIBLE GIRDER.— DE- 

scrlption of an improved system of constructing a modi- 
fication of the well known and extensively used rope or 
wire triimway. With 21 figures. Contained in Sci knti- 
Pic American" Sttpplement, No. .IJI*!. Price 10 cents. 
To he had at this oflBco and from all newsdealers. 




KEUFFEIi & ESSER, Ne«v¥ork. 

INDELIBLE DRAWING INKS. 

Black, Brown, Blue, Green, Scarlet, Gamine, Yellow. 

The best ever produced. Have our Patent 
Ink Filler, which regulates supply to pen • 
preventssoilingoutsideofpen-blades ; is the 
only cleanly device for filling pens. Sample 
ssortment, seven vials (of abov^ colors), 
mailed on receipt of .'iO cents. ^ 



ELECTRIC LIGHT AND POWER. 

Edco system of Arc and Incandescent Lighting, di- 
rector in connection with the Storage Batteries of the 
Electrical Accumulator Co. Dynamos. Motors, Lampfi, 
Batteries, and General Electrical Supplies. 

THK KI.ECTKO DYMAMIC <;OMPANY, 

"2,%^ Carter htreet, I'blliulelvhia. Pa. 
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HENRY CAREY BAIRD A. CO. 

Indastrial Pnbllitliers, Booknellers, and Importers, 
81 U Walnut t«t.. l>lilladelphia, I'a.. U. $. A. 

^^Our new and Revised Catalogue of Practical and 
Scientific Books, 80 pages, 8to, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



School of Pharmacy. 

CORNELL UNIVERSITY. 

Courses in Practical Pharmacy, Pharmacognosy, 

Materia Medica, Chemistry, Toxicology, Botany, etc. 

A Descriptive circular, giving full information as to 

terms of admission and character of the work of the 

school will be sent on application to the Trcasui'er of 

Cornell Univei-ptiiy, Jtbncn, N. Y. 



Paris Universal Rxposition 

O K 1S89. 

Office of the U. i!$. CommUsion, 

mills Uuildinfft 

15 Broad St., and 35 wall St., NEW YORK, 

All persons, firms, or corporations who desire to make 
exhibits at the above named Exposition are hereby no- 
tified that information and blanks for applications for 
space will be furnished by the undersigned upon appli- 
cation to the above address. 

WM. B. FRANKLIN, Com'r General, 
SOMERVILLE P. TUCK, Ass't Com'r General. 



lA PERFECT SEWING MACHINE 

I MOTOR. 

iiRUNS BY HYDRANT WATER 
PRESSURE 

liCGST; 0^4L^• 5 15.00 CJM- 
tlPLETE SEND FOR CIRCULAR 
'! TUERK WATER METER CO. 

:l Syracuse NY 



TSX: MICHIGAN IfllNlNO SCHOOIi, 

H(>Uli:HT(»N, MICH. 

This School offers a two years' practical course in Min- 
ing KngineeriuK, Mineralogy, Petrography, General and 
Economic GeolOL'y, Chemistry, Assaying, Surveyinn. 
Mechanical Drawing, and related branches. Inl8S9the 
course will be increased to three years for all students 
entering after 1888. The School, being centrally located 
in the Mineral Region of Lake Superior, affords special 
advantjiges for instruction in practical minmg. The cli- 
mate of the region is cool and healthful, and as the 
School is a State institution, the tuition is free. For 
catalogues and further information, address 

M. B. WAIJSWORTH, Director. 

I Tlie most efficient and economi- 
Ical means of obtaining from one- 
I eighth to fifteen horsiepowerand 
I upward. A. motor which does 
I the greatest amount of work with 
Ithe use of the smallest stream 
I of water, specially adapted for 
1 running cheaply wnd efficiently, 
I Printing Presses, Elevators, 
I Church Organs, Coffee Millb. 
ISewing Machines, Ijathes, Den- 
ital Contrivances, and in fact. 
■ any piece of Mechanism. 

I llinffliamron Hydraulic 

Power Co.» 16*2 ■^■slx.q Street, Binshiimton, N. Y. 




DRY AIR REFRIGERATING MACHINE. 

Description of Hall's Improved horizontal dry airrefrlg- 
erator, designed to deliver about 10.000 cubic feet of 
cold air per hour, when running at a speed of 100 revolu- 
tions per minute, and capable of reducihg the tempera- 
ture of 90' above to 50° !3elow zero. With five flgures, 
showing plan and side elevation of the apparatus, and 
diagrams illustrative of its performance. Contained in 
Scientific Ambrio AN Shpflemknt. No. aSS. Price 
10 cents. lo be had a> this office and from all news- 
dealers. 




Hydraulic Elevators 

—AND— 

WATER MOTORS. 

Send for New Catalogue. 



Tuerk HydrauKc Power Co, 



12 CortUndt St., NtTr York, 
;I9 Dearborn St,i CliicaEo. 



WOOL HAT MAKING.— FULL DE- 

scription of the process.— W ol wstshinK. ctrding and 
forming, .setMing, Dumping and washing out, stretch- 
ing or Htumpin^. drying, storing and steaming, pulh'ng 
out, dyeing, blocking, storing, pressing, finlsbing. round- 
ing, curlineand ironine, paring, trimming and sbtiping, 
veiourlng off. WithaOflgmea. Contained in Scientific 
AMEitiCAN SCTPPLEMENT. Nos. ti26< Ci'-^S, and <j*^9. 
Price 10 cents each. To behadat this office and from 
all newsdealers. 



Vnii lliizeii*** l*nt. Ijoose Pulley Oiler 
TT A C\ Highest Indorsements, 
M /I ^ Enviable Reputation, 
11 n kj Scientific Pedigree. 

A two years' test by conservative 
manufacturers of national reputa- 
tion has shoH n it to be the <m>y per- 
Ject iMbricator jor Loose Pvlleys in 
usa Prices very reasonable. Send 
for our " Catalogue Number 55." 
Van DrzifiN & Tift. Cincinnati, O. 




T 



HE PENNA. DIAMOND DRILL & MFG. CO. 

ItlUDSIIOltO, PA., Builders of High Class 

Steam Engines. Diamond Drilling and General 
Machinery, flour Mill Rolls Ground and Grooved. 



THE GENERATION OF STEAM.— A 

lecture by Geo. H. Babcock delivered in the Sibley 
College Course. I. The production of Heat. Furnaces 
for burning bituminous and anthracite coal, wood, saw- 
dust, waste eas, natural gas, etc., described. II. The 
Generation of Steam. General prindplestobe ^served 
in the construction of hollers. Witn 14 figures. Con- 
tained in SClKXTIFfC AMERICAN SUPPLEMENT, NOS. 

tf -.'4 and tj'JiS. Price 10 cents. To be bad at this office 
and from all newsdealers. 




BIBB'S Celebrated Origjnil 

BALTIMORE 
PLACE HEATERS 

To warn Bpper ftndlewerTOomi 
The Hutdaonest and Bsrt £eo> 
ttomieal CoalSloTn in the world* 

B. C. BIBB& SON 

Stove Foonden, Baltimore, Hd* 
HIRBLEIZED SLATB HANTELS 
New and Beautiful Bwdenih 



The Koch Patent File, for preservlner newspapers. Mag- 
azines, and pamohlets, has been recently improved and 
price reduced, subscrlbersto the Sciicntipio Amrki- 
CAN and SctE\-TTFic Americav StjppLKM I'TJTcan be 
BuppHed for the low price of $1.50 by mail, or $125 at the 
offlce ot thfs paper, Heavy bord Pides; inscription 
'»SCIB;ntIF1C American" in ellt. Necessary for 
every one who wishes to preserve the paper. Address 
mUNN &: CO., PnbliBhers Scientific American. 



GURE&DEAF- 



■ byPicK*! Pav. btPBom 
1 CmHioNSD Eab Dbum. 

VThlepen hewd diath>Gtl7» 

ComfortabJe, invlslhit). IlltnitniiMlbook A prous FREE. AddrCM 




you Trill buy of ns as long as you live. Fact I 



OUR FRIDK. The Pattern Maker. Has two 

lai feed by eighths on the large blade; oil-temjper- 
ir hard, made for severe use. The small blade is 
one to please mechanics. 
Bbony handle, metal ends 
Price $1,00; but for 30 
s we will sell 4 for 
on itpaid. Remit 
in what is 
most conve- 
nient. Send 
for our 48- 
lage ill US- 
prated list, 
free ; also 
''Huwtouse 
a Razor." If 
we sell you 
one knife, 
mAHER &. GROSH, 40 8 Street, Toledo, Ohio. 



GUILD & GARRISON 

^xic:>o:^x«-x'3Vy 3jar. "sr., xr* s. .a.. 

Builders of Steam Puiiiph for Water and every de- 
scription- of l-iquida or Semi-liquids. Vaciiiim Pump* 
of the highest efficiency. Filter Press Piimps, Air, 
GaM, and Acid lilowers. Air CompreHsors. 
Boiler Feed Puinps, etc* 



s^iCetMPLETE Steam J5tri@t 

-^ONLY seven DOtL'ARS ^f: 



DEMAND THIS^ PUMP 
OF YOUR V^-' 



YUUR^,,,^,,- OR WRITE 

'L-tR>'^'" TO U5 FOR PRICES.^ 
^^' '"Vam Duzen's Patent 

VanDuzein SlTift. 

^^SOLE MAKEIRS^-. 



PANAMA CANAL.— A PAPER BY DR. 

W. Nelson on some of the difficulties to be overcome in 
the prosecution of this wurlt. Damming the Cha^rres 
River. Extent of the earth cutting. Oceiin tides. The 
oiimate. Trevaient oiscases. (josrorme cauiii lu n*e». 
Cost of the worlt. Contained in Scientific Ameimcan 
SUPPLKMKNT, No. tJ03. Prlce lU cents. To be had at 
this ofQce and from all newsdealers. 




BARN ES' NEW 

Patent Velocipede Grinding and 

I'olishingr Machine. 

Forgrinding and polishing Cutlery, 
Jewelry, Ornamental Wares, Skate 
Grinding, etc., etc., as an accessory to 
or for a distinct businetis, a large profit 
with small outlay. Outfits of l<"oot 
Power Machinery for practical shop 
service in Wood and Metal. Cata- 
logue free. 

W. F. & John Barnes Co., 
1999 Ruby St., Rocliford, 111. 



GOVERNMENT BREEDING FARM FOR 

Cavalry Horses.— A paper by Lieut. S. C. Robertson. U. 
S. A., outlining a plan for the establishment of a breed- 
ing farm for horses maintained and controlled by the 
government, and discussing the economic features of 
the scheme. Contained in Scikntific American Stp- 
Pi-EMKNT, No. 60(i. Price 10 cents. To be had at this 
office and from all newsdealers. 



Put an Electric Bell in your house or shop. 

Ton oan do It TOarself vlth our Complete Ontfit. Price92 60 

Outfit consists of 1 Electric Bell. 1 Battery, 1 Push Button, 
lOOfeet Wire, andStaples for Wire. 

c. s. toxt:bs <£b SSS.O., 

SS A S7 Zongworth, CINCINNATI. O. 

It IS unportant to ns thatroQ mention this paper. 




THE BURGESS 

FolDgCJothes Frame 

Patented Jan. 17, 1888. Every 
convenience possible for a 
clothes frame, it far surpass- 
es anything of the kind. 

Business men and manu- 
facturers wanting state and 
county ritrhts. ap ply to 

S. t. BURGESS, 

West Morris, Conn. 



PROPULSION OF STREET CARS — 

A paper by A. W.Wright, in which an endeavor is made 
to solve the problem us to the amount of power required 
to st irt a street car and keep it in motion under average 
conditions. Contained in Sctknttfic American Sup- 
PLEMKNT. No. 533. Price 10 cents. To be had at this 
offlce and from all newsdealers. 



CHARTEEl GAS ENGINE, 

2 to 25 H. P. The Simplest, most Reliable, and 

Economical Gas Engine 

in existence. 

An impulse at every revolution. 

Perfect steadiness guaranteed 

for Arc or incandescent Electric 

Lights. 

Independent of gas works when 
desired, and inakrs its ovt-ii 
eHH at a cost of 63 cen ts per 
M feet, or about one cent per 
hour to eiick indicated H. 1*. 
A Perfectly Safe Motor 
for All Places and Purposeii. 

New York Agent, JOHN J. BOCKIB, 47 Dey Street. 
Chicago Agent, H. H. LATHAM, 318 Dearborn Street. 

Williams & Orton Mfg. Co. 

p. O. Box 148. STERLING, ILL. 





Automatic^offEngines 



Horizontal and Vertical. 
Specially adapted for Electric 
liiKliiinir. Yacht and Hoist- 
ing Engines. Turbine water 
wheels. Constructors of Special 
Machinery of any deseription. 
YORK MANUF'G CO., VOItK, PA., U.S.A. 



GAS ENGINEERING, RECENT PRO- 

gress in.— By A. Macpherson. Eegenerative system of 
retort firing. Improvements in gas purification. Burn- 
ers and regenerative lamps. The Welsbach gas light. 
Paraffin as a rival of coal gas, oil in gas making. Prices 
of residual products. Contained in Scientific Amkhi- 
OAN Sui'PLKMENT. No. tfOl. Prico 10 ceuts. To be 
had at this ofllce and from all newsdealers. 




WEITMVER PATENT FURNAC£ 

BOILERS OF EVERY DESCRIPTION. 

IDE Automatic Engines^ Traction and Portable Engines 

Haniifactiired by Foundry and Machine Department, 
Harrisl>ur% Fa., U.S. A.. 



PULLEYS, HANGERS, ^^"^^^^^'^"i^.^,^^^^^. 

friction' clutches! 44. FJ^^gfL'L^I?:^. 



Mayor'8 Office, City Hall, 

Bhooklxn, N. Y.. Juiv 30th. 1888. 

The undersigned invite Architects and itbe-s to sub- 
mit designs for a So Idlers' and Sailors' Monument to be 
nrected in tlie City of Brooklyn. The design considered 
most meritorions, If accepted and retained, shal receive 
a prize of One Thousand Dollars. I'he desitin consid- 
ered next most meritorious, if accepted and retained, 
shall receive a prize <)f Five flundred D'^llars. All de- 
signs not thus accepted and retained will be returned 
to those submitting them. The (ommission reserve the 
right to reject all designs. All necessary information 
may be obtained at the Mayor's ofllce All designs must 
be submitted and filed in the offlce of the Mayor of the 
City of Brooklyn on or before September 1, 1888. 

ALFRED C. CHAPIN, Mayor, 

THOMAS B. RUTAN, Chairmanof the Mem(m<il Com- 
mittee of the Grand Amiy of the ItepubliCy of Brooklyn. 

JOHN UcCAUTY.PreMdent of the Board of Aldermen. 
Attest, Damel B. Phillips. Secretary. 



Coil-Boilei-B f»v the United Smtes Nnvy.— 
Navy Depahtment, washinGtov, D. C, August 2, 
1888.— The Navy Department, baving in view the possi- 
ble decrease in m eight of machinery in vessels of war by 
the use of tubulous. sectional, or coil-boilers, has deter- 
mined to adopt such boilers, if suitable can be found, for 
a portion of the steam-power of one or more, cf the ves- 
sels about to be built. To this end, manufa cturers who 
wish to offer such boilers for use by the Department are 
hereby invited to furnish plans of the same adapted to 
an annored coast-defense vessel, on or before .Septem- 
ber 15. 1888. flans mubt be acccmpanied by certificates 
that boilers of the same make are or biive been in suc- 
cessful use at scii or on shore. Plans showing the space 
in the vessel available for boilers, particr.lars of the 
Quty required, and other infoimsition, maybe obtiiined 
upon application to the Hureau of Steam Engineering. 
The boiler which appears to the Department, after in- 
vestigation, to be the iiest for the purpose, taking into 
account the evaporative efflciency. the dryness of the 
steam, the weight of the boiler, the weight of the water 
contained, the accessibility for repairs, the ease of mak- 
ing repairs, the simplicity and interchangeability of the 
parts, the space occupied, the ease of firing and of reg- 
ulating the feed, the suitability for- working in battery, 
the capability of long-continued steaminK without 
Cleaning, and the durability, will be adopted in the 
coast-defense vessel above mentioned, provided that 
the price, which must be stated when the plans are sub- 
mitted, is satisfactory to the Navy Department Such 
boilers as appear to possess merit will be tested by the 
Navy Department, if the manufacturers so desire, to 
determine which Is the mure suitable f jr the purpose. 
Manufacturers who wish their builci s to be tested must 
f urnisli a boiler of the type of one of those proposed for 
the vessel and prepare it for tt-st, eithei- attheir own 
works or at such place as may be arranged with the De- 
partment. The expense of rlie test of the accepted 
boiler will be borne by ttie Nhvv Department, and the 
cost of the fuel used in the test or the second best will 
also be borne by the Navy Department, All other tests 
must he at the expense of the parties offering boilers for 
competition, 

WILLIAM C. WHITNEY, Secretary of the Navy. 



TARE THE 

C h i c a g o ai 
dianapolia.Ci 
"Winter cities 
the 



it MQNON ROUTE 



IIKTWKEN 

t Louisville, In- 
|[cinnati, and all 

of Florida and 

South. 



E. O. McCJorinick* tien. PaHS. Aeent, Chicuffo. 
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ANTED. — General Aeents. New Novelty of 
merit. V. L,. NORRIS, Bay City, Mich. 



2nd 



MACHINERY 



N. T. Mach'y Depot, Bridge Store 16, Frankfort St., N.Y. 



Jhe ^^ cientific A merican 

"PUBLICATTOFOR 1888. 

The prices of the different publications in the United 
States, Canada, and Mexico are as follows: 

RATES BY MAIL. 
The Scientific American (weekly), one year . $3.00 
The Scientific American Supplement (weekly), one 

year . 5.00 

The Scientific American, Export Edition (monthly) 

one year, 6.{)0 

The Scientific American, Architects and Builders 

Edition (monthly), one year 2.60 

COMBINED RATES. 
The Scientific American and Supplement, . . $7.00 
The Scientific American and Architects and Build- 
ers Edition, fa,00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition 9.00 

Proportionate Rates for Six Months. 
This includes postage, which we pay. Remit by posta 
or express money order, or draft to order of 

MENN & CO., 3til Broadway, New York. 



At\t\ t\t\t\ subscribers already? Why not MAKE IT A MILLION ? 
4U \9^\J \J\J To introduce it into a million famUies we offer the PH ILADELPHIA 

LADIES' HOME JOURNAL 

AND PRACTICAL HOUSEKEEPER 

FROM NOW to JANUARY, 1889 



Finest and most costly illus- 
trations by the best artists 
in the country. 



Four Months — balance of this year, 



ON RECEIPT OF 



ONLY in CENTS 



Silver 



Stamps, 



WEncycIo- im Diamond ■ Book free, H 
pedia of I 1 Drills and X 25c. for | 
730 Engrav L Lightning I mailing it. I 
ings of I .Hydraulic I American I , 
WELLU WELL XJmUTorks,^ 
TOOLS, Hi Machines !■ Aurora, 111, ^ 



AMMONIA SULPHATE.— A PAPER 

by WatBon Smith. F.C.S.. describing Grunebern's appara- 
tus and proceea for making sulphateof ammonia, with 
3 flRures. Contained in Scientific American Sttp- 
PLRMKNT, No. 5f>«. Price 10 cents. To be had at this 
ofiBce and from all newsdealers. 



BARREL 



MACHINERY. 

E. & B. HOLIIES, 

BnprAi.o,N.Y. 



iDPIiKX GAS REGULATOR CO. City. 
I couDtr, and state rights for sale. On exhibition 
' at 105 We«t 41 st Sitreet, New York. 



SEVERN AND MERSEY TUNNELS,— 

Full description of these two Important engineering 
works, with two engravings. Contained In Scikntipic 
AMERICAN SUPPT.EMENT, No. 6U4. Price lO cents. To 
be bad at this offlce and from all newsdealers. 



C AUfQ How to Straiffhten and Gum all kinds. 
OHffO Address, A. B. WILBUR, Oneonta, N.Y. 



$10.00 to $50.00 jM^o; 

ness. nfaefc I^RnternH andVieiviiof popular sub- 
jects. Catalogues on applicatloo. Part. 1 Optical. 2 
Mathematical. 3 Meteorolneical, 4 Magic Lanterns, etc. 
l„ IIIA^A?<!!»E, 88 MndisonStreer, Chicago, III. 



We have engaged for the coming season the 
most popular and best known writers in 
America to write Expressly for our col- 
umns, original copyrighted matter. 

Elizabeth Stuart Phelps^ 
Josiah Allen's Wife, 
Mary J. Holmes, 
Marlon Harland, 
Roso Terry Cooke, 
Will Carleton, 
Robert J. Burdette, 
Eliza R. Parker, 
Kate Upson Clarke, 
Mrs. John Sherwoo' 
Florine Thayer McCray, 
Dr. Wm. A. Hammond, 
Christine Terhune Herrlck. 

Artistic Needlework-Finely Illustrated. Every- 
thing new and original. Edited by an expert. Pat- 
terns guaranteed correct and reliable and so clearly 
explained and illustrated that a novice would have no 
diiticulty in working them. 

Interior Decorations— By Mrs. A. R. Ramsey, 
Profusely Illustrated. New Ideas and Original Designs 

New Fashions — By Mrs. James H. Lambert. 

Hints on Home Dressmaking— 

By Emma M. Hooper. 

Instructive articles on "How to Appear Well in 
Society," "How to Talk Well and Improve 
your Grammar." 




Breakfast and Dinner Parties — HomeCook- 
ing. Dainties and Desserts. Teas, Suppers, Lunch- 
eons and Receptbns. Gives explicitly all the little 
details women want to know. Tells how to enter- 
tain guests, how to serve refreshments, what to 
have, and and how to make it. 

How Women Can Make Money — By Ella 
Rodman Church. 

Talks With Mothers — By eminent physicians. 

Greatly ENLARGED and IMPROVED. 
Handsomely printed on fine paper I /j/i p 

and profusely illustrated. | ^" rdQQSm 

CUBTIS FTTBIISHINa CO., PHIIA., FA. 



ICE & REFRIGERATING 



Maetaines. York Pa- 
tent. YORK MFCS. 
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^^t>perti0emenfsi» 



Inside I'affe. each insertioa ^ - - * 5 cents a line. 
Back Faffc, each inseriion - - - Sl.OU a line. 

The above are charges per ajrate line— about eight 
words per line. I'his notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 




These Hack Saws will cut Iron and Steel 
yond all expectation. 

Iron working- mechanics everywhere must and 
will use them Ihi y tlo the work of flies at one- 
tenth the cost, and m one-tenth the time. One 
Patent Nickel-plated Steel frame, and one dozen 
8 inch Blades, sent by mail, prepaid, on receipt 
of $1.50. Hardware dealers will furnish them at 
at the.same price. All saws marked with a star, 
and buaring- our name are fully warranted, 
mililiERS FALLS CO., 

03 Mead0 Street, yew Torii 



FOR ILLUSTRATED CATALOG '^^ fJ^ tC^^ •l>^' SCREWS 



vTo^^^r^iT, 



THE COPYING PAD.— HOW TO MAKE 

and how to use; with an engraving. Practical dii actions 
how to prepare the gelatine pad. and also the aniline ink 
by which the copies are made; how to apply the written 
letter to the pad; how to takeoff copies of the letter. 
Contained in Scientific American Supplement, No. 
438. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 



For Anti-Friction BeRrinRSfOf 
B«-8t (/ast 8teel. Hardened* 
Orounil, and Burnished, from 
S-16 In. to 2 in. diameter. 
I ]n quality and density of metal, 
In uniformity of temper, jtnd in ac- 
curacy and nicety of finish warrant- 
ed unequaled. 

^F" Samples and prices on applica- 
tion. 
Simond*8 Rolling-Machine CoM^i^^^b">*cr* Mass. 

SYSTEMS OP DISTRIBUTION OF 

Electricity.— A lecture by Elihu Thomson, delivered in 
the Sibley College course. The series, multiple arc. ser- 
ies multiple and multiple series, accumulator and induc- 
tion systems described, and their advantages and disad- 
vantages discussed. With 18 figures. Contained in 
SciKXTrFT'^ AMKitiCAX SUPPLEMENT, No. COS. Price 10 
cent». To be had at this office, and from all newsdealers. 





Tie Orlpal nDVDlcanizfil Pacas. 

PATT rn TUP QTA 11114 on— As ItisthePackiiiK by which 
b&libtiU 1 nij oianUflllU all others are compared. 



Accept no packing as JIJINKINS PACKING unless 
Stamped with our ** Trade Mark." 

171 John Street, M. Y. 
105 Milk street, Bonton. 
SI North 6tb St., Pblla. 
.54 l>earborn St., Cblcaeo. 



JENKINS BROS. 



:. 'vsr. o'Oi^ia's' 



Establielied 1858. 



Asbestos p^*«"*«d Roofing 

This is the perfected form of Portable Roofing manufactured by us for the past 
thirty years : is adapted for use on steep or flat roofs in all climates, can be easily 
applied by unskilled workmen, and costs only about half as much as tin. Samples 
and descriptive price list free by mail. 

H. W. JOHNS MFG. CO., 87 Maiden Lane, N. Y. 

Chicago. Philadelphia. London. 

Sole Manufacturers of H. W. Johns' Liquid Paints, Asbestos Fire-Proof Paints, 
Sheathings, Building Felts, Asbestos Steam Packings, Boiler Coverings, etc. VULCABESTON 
Fiston*i'od Facltinff RineSf Gaskets, etc. 




moulded 



INVENTORS and others desirin„' new articles manufac- 
turedand introduced,addre8S P. O. Box 86, Cleveland, O. 



TO INVENTORS 

km MANUFACTURERS 



The 57th Annual Exhibition 

OF THE 

American Institute of the City of New York 

Will Open OCTOBER 3, 1SS8. 
Intending Exhibitors must make early application to 
secure proper space and clarification. For blanks and 
Information, address fxeiiernl 8upei*inieiident« 

American Institute, New York City. 



ft DUNNING BOILER 




Oldest and Best 

POB 

Steam and Hot Water 

HEATING. 
Over I3,500 in use. 

MANTJFACTTJRED BIT 

N. Y. Central Iron Worts, 

Lock Box 40, 

GENEVA. N. Y. 




QUARANTINE SYSTEM OF Louisi- 
ana.— By Joseph Holt, M.D. Description of the methods 
of disinfection practiced. With 4figures. 'ontained in 
SciExVTiFic AmekicanSupplemknt. No. *i3T. Price 10 
cents. To be had at this office and from all newsdealers. 



R RESERVATION OF MEAT 
Without Cans— Egg shell method. •■■ ^ »» 1 
jplj to Dr. SALZEU, 613 Park Ave., Baltimore, Md, 



CAMERA BELLOWS-FULL DESCRIP- 

tion. With 12 figures, ty means of which any amateur 
can easily make a camera bellows for himself. Con- 
tained in SciK.\TiFiC American Supi-lement, No. 
U35. Price 10 cents. To be had at this ofhce and 
from all newsdealers. 



A A U# fi Wanted 50.000 Sawyers A A «Af ^ 
^^r%vwOand Lumbermen toOr%VW|^% 

A send us their full address for a copy o f Em- 
erson's |^~ Book of SA WS. We are first 
to introduce Natura i. Gas for heating and 
W tempering Sa«8 with wonderful effect up-%* ■ 
on improving their quality and toughness, VW 



s 



enablins us to reduce prices. Address 
ElUERSON, Sinri'll ifc CO. (L.td.), 
Beaver Falls, I'a. 



A 

S 



w 



ATCHMAKER 

Send for UEDUOED PRICE LIST of, 
Whitcoinb l.nlheH, date of Jul; 1.1888.' 
American Watch Tool Co., Waltham, Mass. 



s 



CHALLENGE 



EMERY GRINQING 

-.: POLISHING MACHINERY 
. THfRD AND CUMBIRUANO. PHILA. 



HOW TO JIAKE AN mCUBATOR.— 

Full directions, illustrated with 7 figures. Also direc- 
tions for operating the appjiratus. Contsiined in 

SCIKNTIFIC AMKBICAN SUPPIJ M KNT. NO. 6 I *i. 1'rlcelO 

cents. To be had at this ofBce and from all newsdealers. 




BRASS WOE 



' Small BraNK Work A Models 

A Specialty, 
Also Nicki-1 I'larinfj:, 

EaNton, Penn. 



i!Hl!TSP 



MANUFACTURED UPON SCIENTII^ AND PRACTICAL 

BALL ENGINE Co. Eri 



GEOLOGY EXPLAINED IN ITS SIM- 

glest Form.— An interesting object lesson in geology. 
!ontalnpd in Scientific Amkhican Supim,i:mi';nt, No, 
630. Price 10 cents. To be had at this oflBcs and from 
all newsdealers. 



Steam! Steam! 



:*j^^p^i3#*^^^^.„, _ 



Mention this paner. 



SHIP WAVES.— BY SIR WILLIAM 

Thomson. A lecture delivered before the Institution of 
Mechanical Engineers.— Definition of wave. The differ- 
ent kinds oi waves. Waves produced in water by boiits 
and the wind. How the wave procession is kept up. 
Effect of a ship's build in causing waves : With eipht 
figures. Contained in ^cikxtific American Supplk- 
MKNT No. 615. Price ten cents. To be had at this 
office and from all newsdealers. 



klly"AVFiiriia:e8.^ 

Expose an Immense Heated 
Surface. 

Extract all the Heat from 
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Warm Air in Abundance, 
Fourteen Years of Test. 
Universally satisfactory. 

Send for *' Our Furnace Book.** 

Abram Cox Stove Co», 

MANUFACTURERS, 

Philadelphia and Chicago, 




We build Automatic Engines from 2 to 300 H, P., 
equal to anything in market. 

A Large Lot of 2, 3, and 4-H. Engines 

With or without boilers, low for cash) 

B. W. PAYNE & SONS, 

Box 15, Elmira, N. Y. 



ERIE ENGINE WORKS. 
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£$TABLJSHK1) 1846. 
The Most Popalar Scientific Tapt^r fa the World. 



Only S3. 00 a Vpnr, incliKlinir I'oRtase. Weekly* 
ati Numbers a Vear* 




New Cas Engine 

"The Baldwin" 

Exhibited at the late American Institute fair, N&w York. 

A four horse-power engine in connection with storage bat- 
tery, running 84 incandescent electric lights (and without 
hattery, 32 lights), giving a perfect light, with all the steadi- 
ness that can be obtained from the high-speed steam engines 
in common use for electric lighting, and permitting any num- 
Iter of lights to be shut offer turned on without affecting the 
lemaining lights in the slightest degree. A marvel of beauty, 
perfection, and power, adapted to lighting, pumping, and all 
Iiurposea where a safe and cheap power is required. Manu- 
lactured and guaranteed by 

Eleratoi'S and HoUtine Machinery, 
^ 38 PARR ItOW, NEW YORK. 



S cientific gook Qatalogue 



95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 



\r IRON ALSO STEE 
ASTINGS FROM SPECIAL ,_, 

FINISHING . ' '^'^NINg t't^r^r 



RECENTLY PUBLISHED. 

Ournew catalogue containing over 100 pages. Includ- 
ing works on more than fifty difl"erent subjects. Will be 
mailed free to any address on application. 

MUNN Jk CO., PubUshers Scientific American. 
361 Iti-oadwayf New York. 



PATENTS. 

MESSRS. JdUNN 4 CO., in connection with the publi- 
cation of ehe SciENTiric Amgrican, continue to ex- 
amine improTements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-owyears 
experience, and now nave unequaUd facilmes for the 
preparHtion of Patent Drawings, Specifications, and the 

grosecution of Application'* for Patents in the United 
tates. Canada, and Foreign Countries. -Messrs Munn & 
Co. alsoattend to the preparation of Caveats, Copyrights 
for Books. Labels, Reissues, .r^ssignments, and Keporta 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrignts, 
Designs, Patents. Appeals. Rnissues, Infringements, As- 
signments, Rejected Cases. Hints on the Sale of Pa- 
tents, etc. 

We also send. Jreeof charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the irorld. 

laiJNN & CO., Solicitors of Patents, 

361 Broadway, New York, 
BRANCH OFFICBS.-NO. 622 and 624 F Street, Pa- 
elflo Buildinic, near 7th Street, Washineton, D. C. 



GOING INTO THE POULTRY BUST- 

ness.— A paper by P. H. Jacobs, reviewing the commer- 
cial aspects of poultry raising, and giving many useful 
hints upon the subject. Contwined in Sciicntifio 
AMEitTCAN Supplement, No. 5!>6. Price 10 cents. To 
be had at this office and from all newsdealers. 




STEAM ENGINES 

Upriglit and Horizontal, 

Stationary, 

Portable and Semi-Fortable. 

8 to 16 Horse Power. 

Illustrated Pamphlet Free. Address 

iJAMES leffel & Co. 

SPRIDeFIELD, OHIO, 
or 110 Liberty St., New Torb 



JAMES B. EAD8.— AN ACCOUNT OP 

the life and labors of this eminent engineer. With a 
portrait. Contained In sceentifio American Supple- 
mem, No. 59'J. Price 10 cents. To be had at this 
ofQce and from all newsdealers. 



TBE CDSemS KEY DRILL CHUCK. 

This is an improvement over 
all other chucks of its class 
and is fully guaranteed. 

I>IAM. H0I-1)S PRICE 
No. 1. 2 in. to >^ in. |;6.50 
No. 2. 2}i in. 1-64 to % in. 8.1)0 
Sold by the trade and Mann- 
factured by The Cushman 
CHUCK Co., Hartford, Conn, 




THE IIVPROVRD AUTOCOPYIST, 

Patented in U.S. A. and Eupope. A Fniversal Copying 
Apparatus for the reproduction of Architectural and 
Mechanical Drawings of thelargest size in solid black 
or colored lineB* and in several colors (representing 
different materials) atone impression. For manifolding 
AutOKraph and Typ«-writer letters or circulars in 
large number, and with great speed. Chief Office of ''Im- 
proved Autocopyiat," 151 Monroe Street, Chicago. Agen- 
cies in all principal cities of the U. S. A. 



ThiH widely circiilnieil and splendidly Illustrated 
paper is pub.isted weekly. Every number contains six- 
teen pages of useful inf oimation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Miichinery, 
New Inventions. Novelties In Mechanics, Manufactures, 
Chemistry, Electricity, Te egraphy, Fbotography, Archi- 
tecture, Agriculture. Horticulture, Natural nistory, etc. 
Complete List of Patents each week. 

Terms of SSiibacriptioM.— One copy of the Scien- 
tific American will be sent for one year— K numbers- 
postage prepaid, to uny subscriber in the United States 
or Canada, on receipt of ilii'i'e dolliu'N by the pub- 
lishers; six months, $1.50; three months, $1.0U. 

Clubs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

Thesafest way to remit ia by Postal Order. Draft, or 
Express Money Order. Mom^y carefully phiced inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 
able to 

:^^TJ2^1^ <Sc 00-, 

36 1 Broadway, New York. 
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by mail. 




Makes a perfect 

^Pipe Wrench of any 

Jscrew wrench. Send 

^for circular. Agents 

wanted. H. W. AT- 

WATER, 38 Warren 

Street, N. Y. City. 



DELAFIELD'S PAT. SAW CLAMP 



With saw for cutting metals. Saves all the broken 
hack-saw blades. In use over two years in all parts of 
the country. The new clamps have the edges bevelled 
that hold the saw. By mail, with one blade. 50 cents. 
Extra blades8>^" x}i", " Star," 7 cents each, 70 cents per 
dozen, by mail. Blades 8" xl", " Stubs," 35 cents each, 
by mail. Discount to dealers. 
NOROTUN MFG. WORKS, Noroton, Conn, 



GLACIAL EPOCHS AND THEIR PE- 

rlodiclty.— By Adolphe d'Assier. A presentation of the 
consiiderations that tend to establish the fact that the 
progressive cooling of the earth must, in the course of 
ages, have produced circumpolar glaciers, and that the 
periodic and alternate return of these in the two hemi- 
spheres is closely connected with the secular displace- 
ment of the perihelion. Contained in Scien'iific Amer- 
ican SnPi'LEMENT, Nos. 631 and H32^. Price 10 cents 
each. To be had at this oflSce and from all newsdealers. 



TOFROPE 



Address JOHN A. ROEBLING'S SONS, Manufactur- 
ers. Trenton. N. J., or 117 Liberty Street, New Vork. 

Wheels and Rope for conveying power long distances. 
Send for circular. 



Scientific American Supplement. 

This is a separate and distinct publication from 
Thk SciKNTiFio American, but is uniform therewith 
In size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
The SciKNTiFic AAiicRiCAN StTi'PLi':Mn:NT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers In 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History Geotiraphy, A rchasology. Astronomy, 
Cbeiiiistry, Electricity, Light. Heat, Mechanical Engi- 
neering, , Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vastamonnt of fresh 
and valuable information obtainable in n« other pub- 
lication. 

The most important Engineering TTorfts, Mechtinlsms, 
and Manufactures at home and abroad are Illustrated 
and described in the Supplement. 

Price for the Si^ppi-icment for the United States and 
Canada, I5.U0 a year, or one copy of the SCfENTlFfc Am- 
BuiCAN and one copy of the SurPLKMKNT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, orcheck, 

lYIUNN & Co., 3«jl Broadway, M. V.. 
Publishers Scientific Ameliican. 
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For Sale at Factory Prices by A. 
Aller, N. Y.; Walworth Construc- 
tion & Supply Co., Boston; Henry 
_^, I, Snell, Phila ; Thos. J. Bell & Co., 

^^^ Cincinnati; Shaw. Kendall & Co., 

Toledo; The George Worthington Co., Cleveland; Goulds & Austin, Chicago; Kennedy 
& Pierce Machinery Co., Denver, Col.; Sheriff & Ashworth. Pittsburgh, Pa.; Joa. Baur, 
Manistee, Mich.; Jas. Jenks & Co.. Detroit; Wickes Bros.. "Bast Saginaw; Adolf Leitelt, 
Grand Rapids; E. F. Osborne & Co.. St. Paul. Minn.; Rundle, Spence & Co., Milwaukee; 
JoshuaHendy.Machine Works, San Francisco; Klynn & Bmrich. Baltimore; Forbes, Lid- 
dell & Co., MontgomeryAIa; Bailey &Leb by,Charle8ton. S.C.; Pond Engineering Co., St. Louis and Kansas City: O.B. 
Goodwin, Norfolk, Va.: Columbus Supply Co. Columbu8,0.; C-S. liceds & Co. Minneapolis; H.D.Coleman. New Orleans. 

ICE and REFEIGERAtING MACHINES 

The PIctet Artiticial Ice Company (Limited), ttodin 6, Coal & iron Exchange, New York. 



Builders Edition. 

The Scientific American Architects' and 
Builders' Edition Is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty liirge quarto pages, equal 
to about two hundred ordinarv book pages; forming a 
large and splendid [Haeazine of Ai-chilectiire, rich- 
ly adorned with elegant plates in colors, and with other 
fine engravings ; Illustrating the most interesting ex- 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation In each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, ute. 

The elegance and cheapness of this magnificent wor^ 
have won for it the T^iirueHt CiiciilaiioYi of any 
Architectural publication In the world. Sold by al 
newsdealers. 12,50 a year. Remit to 

MUNN & CO., Publishers/ 

361 Broadway, New York. 
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